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(57)Abstract: 

PROBLEM TO BE SOLVED: To electrically inspect an 
externally mounted IC without peeling it off in a substrate 
apparatus that is used, for example, as a TFT array substrate 
of a liquid crystal apparatus and the like. 
SOLUTION: The substrate apparatus is provided with a 
substrate, a peripheral circuit that is created on the substrate, 
and an externally mounted IC that has a first terminal that is 
externally mounted to the substrate while the first terminal is 
connected to a connection section that is provided on the first 
wiring. Further, the substrate apparatus comprises second 
wiring that is lead from the connection section for passing a 
section that opposes an externally mounted integrated circuit 
in regions on the substrate, and a first external circuit 
connection terminal that is provided on the second wiring at a j 
section that does not oppose the externally mounted 
integrated circuit in regions on the substrate. The externally 
mounted IC can be inspected via the external circuit 
connection terminal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate, the circumference circuit made on this substrate, and the 1st wiring wired on said 
substrate. The integrated circuit which has the 1st terminal connected to the part for connection 
prepared on said 1st wiring on said substrate, The 2nd wiring pulled out from said part for connection so 
that the part which counters said integrated circuit among the fields on said substrate might be passed, 
Substrate equipment characterized by having the 1st external circuit connection terminal prepared on 
said 2nd wiring in the part which does not counter said integrated circuit among the fields on said 
substrate. 

[Claim 2] Said part for connection is substrate equipment according to claim 1 characterized by 
consisting of a pad for connection arranged on said substrate. 

[Claim 3] The 3rd wiring which passes the part which counters said integrated circuit among the fields 
on said substrate, It has further the 2nd external circuit connection terminal prepared on said 3rd wiring 
in the part which does not counter said integrated circuit among the fields on said substrate. Said 
integrated circuit Substrate equipment according to claim 1 or 2 characterized by connecting this 2nd 
terminal to other parts for connection prepared on said 3rd wiring while having the 2nd terminal further. 
[Claim 4] It is substrate equipment according to claim 3 characterized by being a terminal for actuation 
said 1st terminal being an output terminal of said integrated circuit, for said 2nd terminal being an input 
terminal of said integrated circuit, for said 1st external circuit connection terminal being a checking 
terminal for taking out the output signal of said integrated circuit, and for said 2nd external circuit 
connection terminal inputting the various signals which operate the substrate equipment concerned. 
[Claim 5] Said 1st terminal and said 2nd terminal are substrate equipment according to claim 3 or 4 
characterized by being located on the field which counters said substrate of said integrated circuit. 
[Claim 6] Said 1st terminal and said 2nd terminal are substrate equipment according to claim 5 
characterized by being located in the shape of a reel on the field which counters said substrate of said 
integrated circuit while more than one are prepared, respectively. 

[Claim 7] Said circumference circuit is substrate equipment given in any 1 term of claims 1-6 
characterized by coming to contain a thin film transistor. 

[Claim 8] Substrate equipment given in any 1 term of claims 1-7 characterized by replacing with said 
circumference circuit and preparing other integrated circuits on said substrate. 
[Claim 9] The inspection approach of the substrate equipment which is the inspection approach of 
substrate equipment of inspecting the substrate equipment of a publication in any 1 term of claims 1-8, 
and is characterized by to include the process at which a checking probe is contacted, and the 
inspection process which conducts electric inspection to said integrated circuit through this checking 
probe in said 1st external circuit connection terminal after connecting said integrated circuit to said 
substrate. 

[Claim 10] The inspection approach of the substrate equipment according to claim 9 characterized by 
including further other inspection processes which conduct electric inspection to said circumference 
circuit before connecting said integrated circuit to said substrate. 

[Claim 1 1] It is the electro-optic device which is equipped with a pixel electrode, the thin film transistor 
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connected to this pixel electrode, and the data line and the scanning line which were connected to this 
thin film transistor on substrate equipment given in any 1 term of claims 1-8, and is characterized by 
said circumference circuit and said integrated circuit including partially the circuit for driving said data 
line and said scanning line, respectively. 

[Claim 12] Said circumference circuit and said integrated circuit are an electro-optic device according 
to claim 1 1 characterized by being arranged in the boundary region located around the image display 
field where two or more arrays of said pixel electrode were carried out. 

[Claim 13] Said integrated circuit is an electro-optic device according to claim 11 or 12 characterized 
by including the drive circuit which has a shift register while driving said data line and said scanning line 
including the sampling circuit where said circumference circuit was connected to said data line. 
[Claim 14] The electro-optic device characterized by having at least one side, the integrated circuit 
arranged on said substrate while constituting a part of drive circuit [ at least ] connected to one side, 
even if this ** cannot be found, and the predetermined pattern arranged at this integrated-circuit 
bottom wiring for driving a pixel electrode and this pixel electrode on a substrate, and among electronic 
devices. 

[Claim 15] Said predetermined pattern is an electro-optic device according to claim 14 characterized by 
being formed in the field except the pad for connection to which the input/output terminal of said 
external integrated circuit is joined among the fields on said substrate while at least one of the patterns 
for evaluation of a manufacture process, inspection, and a monitor is included. 

[Claim 16] The electro-optic device characterized by having at least one side, the integrated circuit 
installed on said substrate while constituting a part of drive circuit [ at least ] connected to one side, 
even if this ** cannot be found, and the bottom circuit which is arranged at this integrated-circuit 
bottom and made together with at least said one side wiring for driving a pixel electrode and this pixel 
electrode on a substrate, and among electronic devices. 

[Claim 17] Said integrated circuit is an electro-optic device according to claim 16 characterized by 
constituting said a part of drive circuit, and said bottom circuit constituting other parts of said drive 
circuit. 

[Claim 18] Said bottom circuit is an electro-optic device according to claim 17 characterized by 
including the sampling circuit which samples the scanning-line drive circuit and picture signal which 
drive said scanning line, and is supplied to said data line including the data-line drive circuit where, as 
for said integrated circuit, said wiring drives said data line including the data line and the scanning line. 
[Claim 19] Said bottom circuit is an electro-optic device according to claim 16 characterized by 
including an inspection circuit. 

[Claim 20] Said bottom circuit is an electro-optic device given in any 1 term of claims 16-19 
characterized by including the thin film transistor manufactured according to the same manufacture 
process as said thin film transistor including the thin film transistor by which said electronic device was 
connected to said pixel electrode. 

[Claim 21] An electro-optic device given in any 1 term of claims 16-20 characterized by forming the 
insulator layer between said integrated circuits and said bottom circuits. 

[Claim 22] Said integrated circuit is an electro-optic device given in any 1 term of claims 14-21 
characterized by being installed in the boundary region located around the image display field where said 
pixel electrode has been arranged. 

[Claim 23] The maximum upper layer on said substrate with which said integrated circuit is installed is 
an electro-optic device given in any 1 term of claims 14-22 characterized by carrying out flattening. 
[Claim 24] The 1st formation process which is the manufacture approach of an electro-optic device of 
manufacturing an electro-optic device according to claim 14 or 15, and forms said predetermined 
pattern in the predetermined field on said substrate, The manufacture approach of the electro-optic 
device characterized by having the inspection process which performs at least one of inspection, 
evaluation, and monitors based on said predetermined pattern, said 2nd formation process which 
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reaches on the other hand at least, and forms said pixel electrode, and the process which installs said 
integrated circuit in said predetermined field. 

[Claim 25] The manufacture approach of the electro-optic device characterized by having the formation 
process which is the manufacture approach of an electro-optic device of manufacturing the electro- 
optic device of a publication in any 1 term of claims 16-21, forms said bottom circuit in the 
predetermined field on said substrate, forms at least said one side, and forms said pixel electrode, and 
the process which installs said integrated circuit in said predetermined field. 
[Claim 26] Said predetermined pattern is an electro-optic device according to claim 14 or 15 
characterized by including at least one of an alignment mark and identification marking. 
[Claim 27] An electro-optic device given in any 1 term of claims 16-23 characterized by having further 
drawer wiring which the circuit element was contained in said bottom circuit, and was pulled out from 
this circuit element, and the external circuit connection terminal for bottom circuits connected to said 
drawer wiring in the part which does not counter said integrated circuit among the fields on said 
substrate. 

[Claim 28] A substrate, the circumference circuit made on this substrate, and the 1st wiring wired on 
said substrate, The integrated circuit which has the 1 st terminal connected to the part for connection 
prepared on said 1st wiring on said substrate, The 2nd wiring pulled out from said part for connection so 
that the part which counters said integrated circuit among the fields on said substrate might be passed, 
While having the 1st external circuit connection terminal prepared on said 2nd wiring in the part which 
does not counter said integrated circuit among the fields on said substrate On said substrate, it has at 
least one side wiring for driving a pixel electrode and this pixel electrode, and among electronic devices. 
Said integrated circuit The electro-optic device which is installed on said substrate while constituting a 
part of drive circuit [ at least ] connected at least to said one side, and is characterized by arranging 
the predetermined pattern or the bottom circuit at said integrated-circuit bottom. 

[Claim 29] Electronic equipment characterized by providing the electro-optic device of a publication in 
claims 11-13 or claims 14-23, and any 1 term of 26-28. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the substrate equipment suitably 
used as a TFT array substrate in electro-optic devices, such as for example, liquid crystal equipment, 
etc., and its electric inspection approach, and belongs to electro-optic devices, such as liquid crystal 
equipment which comes to have still such substrate equipment, and the manufacture approach of those, 
and a list at the technical field of various electronic equipment which comes to provide this electro- 
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optic device. 
[0002] 

[Background of the Invention] The thin film transistor which used an elevated temperature or low- 
temperature polish recon, an amorphous silicon, etc. as a semi-conductor layer on insulating substrates, 
such as a glass substrate and a quartz substrate, is made from electro-optic devices, such as liquid 
crystal equipment of a thin film transistor (TFT is called suitably below) drive mold, by each pixel for the 
switching control of a pixel electrode. 

[0003] In TFT of a polish recon mold, it excels in general at transistor characteristics or power 
consumption. For this reason, if the circumference circuit which becomes the boundary region located 
around the image display field where many pixel electrodes were arranged from TFT of such a polish 
recon mold is made, transistor characteristics and a low power sufficient as a circumference circuit will 
be obtained. Therefore, since the coincidence formation of the TFT which constitutes TFT and the 
circumference circuit for pixel switching in an image display field by the same production process can be 
carried out, it is advantageous. 

[0004] On the other hand, in TFT of an amorphous silicon mold, it is inferior in general at transistor 
characteristics or power consumption. For this reason, transistor characteristics or a low power 
sufficient as a circumference circuit in making a circumference circuit from TFT of an amorphous silicon 
mold are not obtained in many cases. For this reason, when adopting TFT of an amorphous silicon mold 
as TFT for pixel switching; the technique which carries out external [ of the external integrated circuit 
(IC is called suitably below) ] is common to a boundary region. 
[0005] 

[Problem(s) to be Solved by the Invention] According to research of an invention-in-this-application 
person, with the technique which makes a circumference circuit from TFT of the polish recon mold 
mentioned above, it is becoming difficult to make the circumference circuit which can cope with the rise 
and low-power-izing of drive frequency under the general request of high-definition-izing of a display 
image etc. For this reason, external [ of the external IC ] is carried out to a boundary region, and it is 
considered desirable to make this external IC bear the function of a part of circumference circuit. For 
example, the technique currently indicated by JP,04~242724,A is known. 

[0006] however, when it carried out external [ of the external integrated circuit ] further and failure and 
abnormalities arise to the substrate equipment concerned after manufacture and shipment as mentioned 
above on the substrate which made the circumference circuit, a circumference circuit is unusual or it is 
out of order — or it becomes very difficult to specify whether it is external IC. Therefore, it is 
necessary to remove external IC from a substrate and to conduct electric inspection by the external IC 
independent concerned, and there is a trouble of not being practical, in the case of such failure or 
abnormalities. 

[0007] For this reason, the actual condition is that the technique which carries out external [ of the 
external IC ] further on the substrate with which the circumference circuit was made is not progressing 
in fact. 

[0008] Moreover, as another technical problem about external IC, when it carries out external [ of the 
external IC ] to a boundary region, a large boundary region is relatively needed by inspection of a 
manufacture process, the evaluation, the object for a monitor, or the various patterns and external IC 
for component evaluation mentioned above. That is, most part will be occupied by these various 
patterns and external ICs among the limited substrate top fields, and it may be said that it becomes 
difficult to respond to a general request called the miniaturization of a substrate or enlargement of the 
image display field in the limited substrate top field as a result. 

[0009] On the other hand, most part will be occupied by the circumference circuit and external IC 
among the substrate top fields similarly restricted on the substrate which made the circumference 
circuit when it carried out external [ of the external IC ] further, and it becomes difficult to respond to a 
general request called the miniaturization of a substrate or enlargement of the image display field in the 
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limited substrate top field as a result. 

[0010] For this reason, the actual condition is that the technique which carries out external [ of the 
external 1C ] further on the substrate with which inspection of a manufacture process, evaluation, the 
object for a monitor, or the various patterns and circumference circuit for component evaluation were 
made is not progressing in fact. 

[001 1] While being able to perform the electric inspection, let it be a technical problem to offer the 
electronic equipment which comes to provide the substrate equipment which can enjoy both the profits 
by the circumference circuit, and the profits by external IC, the electro-optic device which come 
comparatively easily to have an electric inspection of this substrate equipment the inspection approach 
of the substrate equipment which can be performed, and such substrate equipment, and this electro- 
optic device, without this invention being made in view of the above-mentioned technical problem, and 
removing an external IC. 

[0012] Moreover, let it be a technical problem to offer the electro-optic device which can secure the 
size of the image display field in the limited substrate top field and its manufacture approach, and the 
electronic equipment which comes to provide such an electro-optic device in a list, this invention being 
made in view of the technical problem according to above, and carrying out external [ of the external 
IC]. 
[0013] 

[Means for Solving the Problem] The circumference circuit made on the substrate and this substrate in 
order that the substrate equipment of this invention might solve the above-mentioned technical problem, 
The integrated circuit which has the 1 st terminal connected to the part for connection prepared on the 
1st wiring wired on said substrate, and said 1st wiring on said substrate, It is characterized by having the 
1st external circuit connection terminal prepared on said 2nd wiring in the 2nd wiring pulled out from 
said part for connection so that the part which counters said integrated circuit among the fields on said 
substrate might be passed, and the part which does not counter said integrated circuit among the fields 
on said substrate. 

[0014] According to the substrate equipment of this invention, on the substrate, a circumference circuit 
is made and the integrated circuit is installed further. Therefore, about a circumference circuit, when 
forming on a substrate the thin film transistor which used an elevated temperature or low-temperature 
polish recon, an amorphous silicon, etc. as a semi-conductor layer, a circumference circuit can be made 
according to the same process as this. On the other hand, the integrated circuit which comes to contain 
the transistor which excelled such a transistor in the switching characteristic or the power consumption 
property can be installed on a substrate. Therefore, while making a circumference circuit bear a part of 
function required as a circuit on a substrate, the integrated circuit installed on the same substrate can 
be made to bear other parts of a function required as a circuit on a substrate. This becomes enjoyable 
in suitable balance with both the simplification of the main profits slack manufactures in a circumference 
circuit, and a laminated structure and the formation of a small thin shape, and high-performance-izing 
and low-power-izing that are the main profits in an integrated circuit. Especially the 1st terminal of an 
integrated circuit is connected to the part for connection prepared on the 1st wiring here, and it is 
pulled out so that the part to which the 2nd wiring counters an integrated circuit among the fields on a 
substrate from this part for connection may be passed. Furthermore, in the part which does not counter 
an integrated circuit among the fields on a substrate, the 1st external circuit connection terminal is 
prepared on the 2nd wiring pulled out in this way. Therefore, since the 1st external circuit connection 
terminal connected to the 1st terminal of an integrated circuit through the 2nd wiring is prepared in the 
part from which it separated from the integrated circuit on a substrate, the I/O of the signal of 
arbitration of it is attained between an integrated circuit and external examination equipment through 
this 1st external circuit connection terminal. For example, if the 1st terminal is arranged so that it may 
become the output terminal of an integrated circuit, in the 1st external circuit connection terminal, the 
output characteristics of an integrated circuit can be inspected with external examination equipment. 
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[0015] Since it is possible to take out the signal which does not need to remove an integrated circuit 
from a substrate and is outputted from an integrated circuit when equipment failure or abnormalities 
occur after installing especially an integrated circuit even if a circumference circuit and an integrated 
circuit exist on the same substrate the above result, it becomes possible to inspect which circuit is out 
of order. That is, it is not necessary to remove an integrated circuit and to inspect by applying a 
checking probe to the output terminal etc., and is very convenient practically. 

[0016] Thus, according to the substrate equipment of this invention, while being able to perform the 
electric inspection, without removing an integrated circuit, it becomes enjoyable [ both the profits by the 
circumference circuit, and the profits by the integrated circuit ]. 

[0017] In one mode of the substrate equipment of this invention, said part for connection is 
characterized by consisting of a pad for connection arranged on said substrate. 

[0018] According to this mode, good electrical installation can be taken among both comparatively easily 
by joining the 1st terminal of an integrated circuit to the part for connection which consists of a pad for 
connection. 

[0019] The 3rd wiring which passes the part which counters said integrated circuit among the fields on 
said substrate in other modes of the substrate equipment of this invention. It has further the 2nd 
external circuit connection terminal prepared on said 3rd wiring in the part which does not counter said 
integrated circuit among the fields on said substrate. Said integrated circuit While having the 2nd 
terminal further, it is characterized by connecting this 2nd terminal to other parts for connection 
prepared on said 3rd wiring. 

[0020] According to this mode, it connects with parts for connection, such as a pad for connection 
prepared on the 3rd wiring, and the 2nd terminal of an integrated circuit is connected to the 2nd 
external circuit connection terminal through the 3rd wiring. Therefore, since it is prepared in the part 
from which it separated from the integrated circuit on a substrate, after the 2nd external circuit 
connection terminal connected to the 2nd terminal of an integrated circuit installs an integrated circuit 
on a substrate, the I/O of the signal of arbitration of it is attained between an integrated circuit and the 
exterior through this 2nd external circuit connection terminal. For example, if the 2nd terminal is 
arranged so that it may become an input terminal, in the 2nd external circuit connection terminal, 
various signals, such as a picture signal, a control signal, and a power-source signal, can be inputted into 
an integrated circuit. 

[0021] Said 1st terminal is an output terminal of said integrated circuit, said 2nd terminal is an input 
terminal of said integrated circuit, said 1st external circuit connection terminal is a checking terminal for 
taking out the output signal of said integrated circuit, and said 2nd external circuit connection terminal 
may consist of this mode so that it may be a terminal for actuation for inputting the various signals 
which operate the substrate equipment concerned. 

[0022] Thus, if constituted, while being able to input various signals into an integrated circuit from the 
exterior in the 2nd external circuit connection terminal, in the 1st external circuit connection terminal, 
the output of an integrated circuit can be inspected from the outside. 

[0023] Said 1st terminal and said 2nd terminal may consist of modes in which the above-mentioned 
integrated circuit has the 1st terminal and the 2nd terminal so that it may be located on the field which 
counters said substrate of said integrated circuit. 

[0024] Thus, if constituted, after mounting of an integrated circuit, inspection of the output terminal 
arranged on the field which counters the substrate of an integrated circuit, or an input terminal will be 
attained from the exterior in the output of an integrated circuit in the 1st external circuit connection 
terminal of what is hidden with the package body of an integrated circuit. 

[0025] in addition — as the mounting approach of an integrated circuit applicable to this invention — 
COG (Chip on Grass) — there are the wirebonding method, a flip chip method, the beam-lead method, 
etc. other than law, and the integrated circuit of various packaging gestalten, such as a DIP form which 
can be mounted by the approach concerned, a flat pack form, and a chip carrier form, can be applied to 
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this invention. Since in any case an integrated circuit can be inspected through the 1st external circuit 
connection terminal also after installing an integrated circuit, it is convenient. However, in the case of an 
above-mentioned integrated circuit, since the 1st terminal or the 2nd terminal hides, especially this 
invention is effective. 

[0026] In this case, further, said 1st terminal and said 2nd terminal may be constituted, respectively so 
that it may be located in the shape of a reel on the field which counters said substrate of said 
integrated circuit, while more than one are prepared. 

[0027] Thus, if the 2nd wiring is installed towards the 2nd terminal side right-angled in the array 
direction of the 1st terminal if constituted on a substrate side, it will become possible to make the tip of 
the 2nd wiring result in a 2nd terminal and opposite side through the gap of the 2nd terminal which 
adjoins each other. Therefore, the configuration which results in the 1st and 2nd external circuit 
connection terminals, respectively is obtained, the 2nd wiring and the 3rd wiring being located in a line 
by turns. 

[0028] In addition, if the 1st and 2nd external circuit connection terminals may be constituted so that it 
may be located in the shape of a reel, and it constitutes in this way in this case, even if it enlarges 
formation area of the 1st and 2nd external circuit connection terminals, the configuration to which both 
do not lap mutually will be obtained. 

[0029] However, what is necessary is just to wire so that it may have the flat-surface pattern which 
avoids the 1st wiring and the 2nd terminal for the 2nd wiring even if it does not arrange two or more 1st 
terminal and 2nd terminal in the shape of a reel in this way. Furthermore, you may arrange to a single 
tier also about the two or more 1st and 2nd external circuit connection terminals. 
[0030] In other modes of the substrate equipment of this invention, it is characterized by said 
circumference circuit coming to contain a polish recon thin film transistor. 

[0031] According to this mode, building the circumference circuit which was comparatively excellent in 
transistor characteristics and a power consumption property, since it comes to contain an elevated 
temperature or a low-temperature polish recon thin film transistor, a circumference circuit is installing 
the integrated circuit which was further excellent in transistor characteristics and a power consumption 
property, and can realize the drive circuit which was very excellent as a whole with a circumference 
circuit and an integrated circuit. 

[0032] In other modes of the substrate equipment of this invention, it is characterized by replacing with 
said circumference circuit and preparing other integrated circuits on said substrate. 
[0033] According to this mode, the degree of freedom on a design increases by making functions, such 
as a drive circuit required for substrate equipment, share with two integrated circuits. 
[0034] In order that the inspection approach of the substrate equipment of this invention may solve the 
above-mentioned technical problem, it is the inspection approach of substrate equipment of inspecting 
the substrate equipment (however, the various modes also being included) of this invention mentioned 
above, and after installing said integrated circuit, it is characterized by to be included the process at 
which a checking probe is contacted, and the inspection process which conducts electric inspection to 
said integrated circuit through this checking probe in said 1st external circuit connection terminal. 
[0035] According to the inspection approach of the substrate equipment of this invention, after 
manufacture of the substrate equipment concerned, or shipment, first, a checking probe is contacted for 
the 1st external circuit connection terminal, then electric inspection to an integrated circuit is 
conducted through this checking probe. Therefore, electric inspection of an integrated circuit can be 
performed have [ no need of removing an integrated circuit ] very easily. 

[0036] In one mode of the inspection approach of the substrate equipment of this invention, before 
installing said integrated circuit, other inspection processes which conduct electric inspection to said 
circumference circuit are included further. 

[0037] According to this mode, in the middle of the production process of the substrate equipment 
concerned, first, a checking probe is contacted for the 1 st external circuit connection terminal 
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connected also to the circumference circuit before installing an integrated circuit, and other external 
circuit connection terminals connected to the circumference circuit, and electric inspection to a 
circumference circuit is conducted through this checking probe. Therefore, before installing an 
integrated circuit, after becoming possible to conduct electric inspection to a circumference circuit and 
installing an integrated circuit, it becomes possible using the 1st external circuit connection terminal to 
conduct electric inspection to an integrated circuit. 

[0038] In order that the 1st electro-optic device of this invention may solve the above-mentioned 
technical problem, it has a pixel electrode, the thin film transistor connected to this pixel electrode, and 
the data line and the scanning line which were connected to this thin film transistor on the substrate 
equipment (however, the various modes are also included) of this invention mentioned above, and said 
circumference circuit and said integrated circuit include partially the circuit for driving said data line and 
said scanning line, respectively. 

[0039] According to the 1st electro-optic device of this invention, the so-called active-matrix drive is 
attained by carrying out switching control of the pixel electrode by the thin film transistor through the 
data line and the scanning line. Circuits, such as a data-line drive circuit for driving the data line and the 
scanning line which are contained in a circumference circuit especially here, and a scanning-line drive 
circuit, are included partially in the circumference circuit, and are partially included in the integrated 
circuit. Therefore, about the thin film transistor which constitutes a circumference circuit, creation 
becomes possible at the same process as the thin film transistor which carries out switching control of 
the pixel electrode. That is, the simplification and the formation of a small thin shape of the main profits 
slack manufactures in a circumference circuit and a laminated structure can be attained. On the other 
hand, high-performance-izing and low-power-izing which are the main profits in an integrated circuit can 
also be attained. And even if it is after installing an integrated circuit on a substrate since it has 
substrate equipment of this invention especially mentioned above, in the 1st external circuit connection 
terminal, an integrated circuit can be inspected from the outside. 

[0040] In one mode of the 1st electro-optic device of this invention, said circumference circuit and said 
integrated circuit are arranged in the boundary region located around the image display field where two 
or more arrays of said pixel electrode were carried out. 

[0041] According to this mode, both circumference circuit and integrated circuit can realize the 
substrate equipment formed as a circumference circuit. 

[0042] In other modes of the 1st electro-optic device of this invention, including the sampling switch 
circuit where said circumference circuit was connected to said data line, said integrated circuit includes 
the drive circuit which has a shift register while driving said data line and said scanning line. 
[0043] A display of a high-definition image is attained by sampling a picture signal by the sampling 
circuit included in the circumference circuit, driving the data line and the scanning line by the drive 
circuit which has the shift register contained in an integrated circuit according to this mode. 
[0044] The 2nd electro-optic device of this invention is equipped with the integrated circuit installed on 
said substrate on a substrate wiring for driving a pixel electrode and this pixel electrode, and among 
electronic devices while constituting a part of drive circuit [ at least ] connected to one side at least 
with one side, even if this ** cannot be found, and the predetermined pattern arranged at this 
integrated-circuit bottom in order to solve the technical problem according to above. 
[0045] According to the 2nd electro-optic device of this invention, a pixel electrode can be driven by 
the active-matrix drive method or the passive matrix drive method by the drive circuit through 
electronic devices, such as wiring of the scanning line, the data line, a capacity line, etc., and a thin film 
transistor, a thin-film diode, storage capacitance. Here, a part of such a drive circuit [ at least ] consists 
of integrated circuits installed on a substrate. Therefore, when an electronic device is constituted from 
a thin film transistor using an amorphous silicon, low temperature, or elevated-temperature polish recon 
as a semi-conductor layer, it becomes possible to raise various engine performance, such as switching 
engine performance and low-power engine performance, more in the same manufacture process as this 
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thin film transistor from the circumference circuit in which a make lump is possible as compared with 
the case where a drive circuit is constituted. And especially, before installing an integrated circuit, 
predetermined patterns, such as a pattern for evaluation of a manufacture process in which read is 
possible, a checking pattern of a manufacture process, a pattern for the monitor of a manufacture 
process, and a pattern for component evaluation, are arranged optically or visually at the such 
integrated-circuit bottom. Therefore, it becomes possible [ the part with which these predetermined 
patterns and integrated circuits lap ] to narrow the substrate top field which a predetermined pattern 
and an integrated circuit concerned occupy. Therefore, it becomes possible to extend relatively the 
image display field where a pixel electrode is arranged in the limited substrate top field. 
[0046] In addition, while being used in the manufacture process before installing an integrated circuit, 
after installing an integrated circuit, such a predetermined pattern may be constituted so that it may not 
be used. Thus, according to the configuration, a predetermined pattern can be formed over most fields 
in which an integrated circuit is installed. And since it also becomes possible to pile up completely after 
all the field which forms a predetermined pattern, and the field in which an integrated circuit is installed 
since it is not used after installing an integrated circuit, the predetermined pattern formed in this way 
becomes possible [ narrowing very efficiently the substrate top field which these both occupy ]. 
[0047] In other modes of the 2nd electro-optic device of this invention, said predetermined pattern is 
formed in the field except the connection pad to which the input/output terminal of said integrated 
circuit is joined among the fields on said substrate while it contains at least one of the patterns for 
evaluation of a manufacture process, inspection and the object for a monitor, or component evaluation. 
[0048] Evaluation of a manufacture process, inspection, a monitor, etc. can be performed using a 
predetermined pattern until it results in a process just before installing an integrated circuit, since at 
least one of the patterns for evaluation of a manufacture process, inspection and the object for a 
monitor, or component evaluation is formed in the field except the pad for connection to which the 
input/output terminal of an integrated circuit is joined according to this mode. 
[0049] In order that the 3rd electro-optic device of this invention may solve the technical problem 
according to above, on a substrate A pixel electrode, Wiring for driving this pixel electrode, and among 
electronic devices, at least one side, It has the integrated circuit installed on said substrate while 
constituting a part of drive circuit [ at least ] connected to one side, even if this ** cannot be found, 
and the bottom circuit which is arranged at this integrated-circuit bottom and made together with at 
least said one side. 

[0050] According to the 3rd electro-optic device of this invention, a pixel electrode can be driven by the 
active-matrix drive method or the passive matrix drive method by the drive circuit through electronic 
devices, such as wiring of the scanning line, the data line, a capacity line, etc., and a thin film transistor, 
a thin-film diode, storage capacitance. Here, a part of such a drive circuit [ at least ] consists of 
integrated circuits installed on the substrate. Therefore, when an electronic device is constituted from a 
thin film transistor using an amorphous silicon, low temperature, or elevated-temperature polish recon 
as a semi-conductor layer, it becomes possible to raise various engine performance, such as switching 
engine performance and low-power engine performance, more in the same manufacture process as this 
thin film transistor from the circumference circuit in which a make lump is possible as compared with 
the case where a drive circuit is constituted. And bottom circuits of for example, a drive circuit, such as 
a part and an inspection circuit, are arranged especially at the such integrated-circuit bottom. Therefore, 
it becomes possible [ the part with which the bottom circuit and integrated circuit of these lap ] to 
narrow the substrate top field which a bottom circuit and an integrated circuit concerned occupy. 
Therefore, it becomes possible to extend relatively the image display field where a pixel electrode is 
arranged in the limited substrate top field. 

[0051] If the 3rd electro-optic device of this invention is caused like 1 voice, said integrated circuit 
constitutes said a part of drive circuit, and said bottom circuit constitutes other parts of said drive 
circuit. 
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[0052] According to this mode, a part of drive circuit which consisted of integrated circuits, and other 
parts of the drive circuit which consisted of bottom circuits become possible [ extending an image 
display field relatively in the limited substrate top field in a substrate top field, since it has piled up ]. 
[0053] In this case, including the data-line drive circuit where, as for said integrated circuit, said wiring 
drives said data line including the data line and the scanning line, said bottom circuit may be constituted 
so that the sampling circuit which samples the scanning-line drive circuit and picture signal which drive 
said scanning line, and is supplied to said data line may be included. 

[0054] Thus, an image display field can be extended efficiently, reducing the excess and deficiency 
about the engine performance as a whole, since it is coped with in a bottom circuit about the scanning- 
line drive circuit with which it is coped with with the integrated circuit of high performance about the 
data-line drive circuit with which drive frequency is generally high with the data line if constituted, and 
the high switching engine performance etc. is demanded, drive frequency is generally low with the 
scanning line, and the not much high switching engine performance etc. is not demanded, or a sampling 
circuit. 

[0055] Or according to other modes of the 3rd electro-optic device of this invention, said bottom circuit 
includes an inspection circuit. 

[0056] Since the inspection circuit for inspecting the electronic device formed on a substrate, wiring, a 
bottom circuit, etc. is established in the integrated-circuit bottom according to this mode, before 
installing an integrated circuit, the inspection circuit concerned is used and these electronic devices, 
wiring, a bottom circuit, etc. can be inspected. That is, after installing an integrated circuit, it also 
becomes possible to take the configuration which the duty of the inspection circuit concerned has 
completed. However, if it prepares in the part which separated from the input/output terminal of the 
inspection circuit concerned from the integrated circuit on a substrate, even if it is after installing an 
integrated circuit, it is available in the inspection circuit concerned. 

[0057] According to other modes of the 3rd electro-optic device of this invention, said bottom circuit 
contains the thin film transistor manufactured according to the same manufacture process as said thin 
film transistor including the thin film transistor by which said electronic device was connected to said 
pixel electrode. 

[0058] Since the thin film transistor connected to the pixel electrode in an image display field and the 
thin film transistor contained in a bottom circuit are manufactured according to the same manufacture 
process according to this mode, the manufacture process on a substrate and the simplification of a 
laminated structure can be attained. In addition, a thin film transistor is manufactured in this case using 
the semi-conductor layer which consists of an amorphous silicon, low temperature, or elevated- 
temperature polish recon. 

[0059] According to other modes of the 3rd electro-optic device of this invention, the insulator layer is 
formed between said integrated circuits and said bottom circuits. 

[0060] According to this mode, between both can be certainly insulated by the insulator layer by the 
insulating height in the package of an integrated circuit formed between the integrated circuit and the 
bottom circuit **. 

[0061] According to other modes of the 2nd or 3rd electro-optic device of this invention, said integrated 
circuit is installed in the boundary region located around the image display field where said pixel 
electrode has been arranged. 

[0062] According to this mode, since the integrated circuit is installed in the boundary region, an image 
display field can be extended efficiently. 

[0063] other voice of the 2nd or 3rd electro-optic device of this invention — if it depends like — said 
integrated circuit — COG (Chip On Glass) — it is installed on a substrate by law. 

[0064] According to this mode, after installing an integrated circuit (i.e., after carrying out field junction), 
although the substrate side with that bottom hides completely with a package body, the predetermined 
pattern or the bottom circuit is already established in that bottom. Therefore, the various profits by the 
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predetermined pattern and bottom circuit like **** are enjoyable. 

[0065] According to other modes of the 2nd or 3rd electro-optic device of this invention, flattening of 
the maximum upper layer on said substrate with which said integrated circuit is installed is carried out. 
[0066] this voice — if it depends like, although it responds to existence of a predetermined pattern and 
a bottom circuit at the integrated-circuit bottom and irregularity generally exists in the layer of either of 
the laminated structures — that maximum upper layer — for example, CMP (Chemical Mechanical 
Polishing: chemical mechanical polishing) processing — or flattening is carried out by formation of the 
flattening film using a spin coat. Therefore, an integrated circuit can be easily installed in the 
predetermined pattern and bottom circuit bottom. Especially, even if it is the integrated circuit of a 
surface mounting mold like a COG mold integrated circuit and a flat pack mold integrated circuit, 
installation becomes it is satisfactory and possible on a flat field. 

[0067] In order that the manufacture approach of the 2nd electro-optic device of this invention may 
solve the technical problem according to above The 1st formation process which is the manufacture 
approach of an electro-optic device of manufacturing the 2nd electro-optic device (however, the 
various modes being included) of this invention mentioned above, and forms said predetermined pattern 
in the predetermined field on said substrate, It has the inspection process which performs at least one 
of inspection, evaluation, and monitors based on said predetermined pattern, said 2nd formation process 
which reaches on the other hand at least, and forms said pixel electrode, and the process which installs 
said integrated circuit in said predetermined field. 

[0068] According to the manufacture approach of the 2nd electro-optic device of this invention, a 
predetermined pattern is first formed in the predetermined field on a substrate, after that, based on a 
predetermined pattern, at least one of inspection, evaluation, and monitors is performed, it gets mixed 
up with this, and wiring, an electronic device, a pixel electrode, etc. are formed. And an integrated circuit 
is installed to a predetermined field after these processes. Therefore, since time difference use can be 
carried out as a field in which the field and integrated circuit which form a predetermined pattern for the 
same field slack predetermined field by making inspection and evaluation which can be performed, and a 
monitor complete based on a predetermined pattern are installed before installing an integrated circuit, it 
becomes very advantageous from a viewpoint which uses the limited substrate top field effectively. 
[0069] In order to solve the technical problem according to above, the manufacture approach of the 3rd 
electro-optic device of this invention is the manufacture approach of an electro-optic device of 
manufacturing the 3rd electro-optic device (however, the various modes being included) of this invention 
mentioned above, and is equipped with the formation process which forms said circumference circuit in 
the predetermined field on said substrate, forms at least said one side, and forms said pixel electrode, 
and the process which installs said integrated circuit in said predetermined field. 
[0070] According to the manufacture approach of the 3rd electro-optic device of this invention, a 
bottom circuit, wiring, an electronic device, a pixel electrode, etc. are first formed in the predetermined 
field on a substrate. And an integrated circuit is installed to a predetermined field after these processes. 
Therefore, since it can use for a duplex as a field in which the field and integrated circuit which form a 
bottom circuit for the same field slack predetermined field are installed, it becomes very advantageous 
from a viewpoint which uses the limited substrate top field effectively. 

[0071] In other modes of the 2nd electro-optic device of this invention, said predetermined pattern 
contains at least one of an alignment mark and identification marking. 

[0072] According to this mode, said predetermined pattern contains the identification marking which 
identifies the alignment mark used for the alignment of a substrate etc., the batch number of the 
substrate concerned, etc. It is usually that the fitter of the external integrated circuit with which such 
various marks etc. are comparatively carried out in the latter part in the manufacture phase of an 
electro-optic device has finished achieving the mission before. However, since they might remain in the 
form which is in sight on a substrate even if these various marks etc. had an electro-optic device in the 
phase which finally finished manufacture, they were to use the field on the substrate of the part vainly 
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conventionally. 

[0073] So, in this mode, since these various marks will be arranged at the integrated-circuit bottom 
when said predetermined pattern contains an alignment mark, identification marking, etc., it becomes 
possible [ the part with which the mark and integrated circuit of these various kinds lap ] to narrow the 
substrate top field which various patterns and an integrated circuit concerned occupy. And as 
mentioned above in this case, there is also already no possibility that substantial only in an alignment 
mark, identification marking, etc. which became unnecessary being covered with an integrated circuit 
un-arranging may arise. 

[0074] Therefore, according to this mode, it becomes possible to extend relatively the image display field 
where a pixel electrode is arranged in the limited substrate top field. 

[0075] Moreover, in other modes of the 3rd electro-optic device of this invention, the circuit element 
was contained in said bottom circuit, and it has further drawer wiring pulled out from this circuit element, 
and the external circuit connection terminal for bottom circuits connected to said drawer wiring in the 
part which does not counter said integrated circuit among the fields on said substrate. 
[0076] According to this mode, circuit elements, such as a thin film transistor and a thin-film diode, are 
contained in the bottom circuit which includes an inspection circuit etc., for example, and drawer wiring 
and the external circuit connection terminal for bottom circuits stand in a row from this circuit element. 
Therefore, in this mode, after attaching an integrated circuit on a substrate, the activity of the circuit 
element made all over the bottom circuit as a bottom circuit on a substrate can be aimed at. For 
example, the inspection can be carried out also after installing said integrated circuit to the electro- 
optic device concerned, when this bottom circuit constitutes TEG (Test Element Group) and an 
inspection circuit. 

[0077] In order that the 4th electro-optic device of this invention may solve the above-mentioned 
technical problem, a substrate, The circumference circuit made on this substrate, and the 1st wiring 
wired on said substrate, The integrated circuit which has the 1st terminal by which the 1st terminal on 
said substrate was connected to the part for connection prepared on said 1st wiring, The 2nd wiring 
pulled out from said part for connection so that the part which counters said integrated circuit among 
the fields on said substrate might be passed, While having the 1st external circuit connection terminal 
prepared on said 2nd wiring in the part which does not counter said integrated circuit among the fields 
on said substrate On said substrate, it has at least one side wiring for driving a pixel electrode and this 
pixel electrode, and among electronic devices. Said integrated circuit While constituting a part of drive 
circuit [ at least ] connected at least to said one side, it is installed on said substrate, and the 
predetermined pattern or the bottom circuit is arranged at said integrated-circuit bottom. 
[0078] According to the 4th electro-optic device of this invention, the 1st electro-optic device of 
above-mentioned this invention serves as a mode the requirements for possession **** and the 2nd or 
3rd electro-optic device have a mode and the requirements for possession ****. Therefore, the 
operation effectiveness which was already described during the explanation about the 1 st electro-optic 
device of this invention according to this invention, Namely, at the same time both the profits by the 
circumference circuit and the profits by the integrated circuit are enjoyable, while being able to perform 
the electric inspection, without removing an integrated circuit By arranging the predetermined pattern or 
the bottom circuit at the operation effectiveness [ which was already described during the explanation 
about the 2nd or 3rd electro-optic device of this invention ], i.e., integrated circuit, bottom It becomes 
possible to extend relatively the image display field where it becomes possible [ the part with which 
these predetermined patterns, or a bottom circuit and an integrated circuit lap ] to narrow the substrate 
top field which the predetermined pattern concerned or the bottom circuit concerned occupies, and a 
pixel electrode is arranged in the limited substrate top field. 

[0079] That is, if the 1 st and 2nd, or 3rd electro-optic device of this invention has the requirements for 
possession ****, though it is more small by the ability also attaining vast-ization of an image display 
field for example, with small thin shape-ization as well as each above-mentioned operation effectiveness 
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being done so by coincidence, the electro-optic device which fills to coincidence the opposite request 
of displaying a bigger image can be offered. 

[0080] In addition, the "circumference circuit" and the "bottom circuit" which are told to this invention 
may be caught with the gestalt which has the relation in which the former is contained in the latter or 
the latter is contained in the former. 

[0081] The electronic equipment of this invention possesses the 1st electro-optic device (however, the 
various modes are included) of this invention mentioned above, the 2nd or 3rd electro-optic device 
(however, the various modes are included) of this invention, or the 4th electro-optic device, in order to 
solve the above-mentioned technical problem. 

[0082] Since the 1st electro-optic device of this invention mentioned above is provided according to the 
electronic equipment of this invention, various electronic equipment, such as the video tape recorder of 
the liquid crystal television and cellular phone which can inspect this integrated circuit, an electronic 
notebook, a word processor, a viewfmder mold, or a monitor direct viewing type, a workstation, a TV 
phone, a POS terminal, a touch panel, and a projection mold display, can be realized without high- 
definition image display being possible and removing an integrated circuit. 

[0083] Moreover, since the 2nd or 3rd electro-optic device of this invention mentioned above is 
provided according to the electronic equipment of this invention, compared with body size, various 
electronic equipment, such as the video tape recorder of the liquid crystal television and cellular phone 
which an image display field can be large or can miniaturize, an electronic notebook, a word processor, a 
viewfinder mold, or a monitor direct viewing type, a workstation, a TV phone, a POS terminal, a touch 
panel, and a projection mold display, is realizable. 

[0084] Furthermore, since the 4th electro-optic device of this invention mentioned above is provided 

according to the electronic equipment of this invention, the two aforementioned operation effectiveness 

can realize the various above-mentioned electronic equipment played by coincidence. 

[0085] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0086] 

[Embodiment of the Invention] (The 1st operation gestalt of substrate equipment) It is in the 1st 
operation gestalt concerning the substrate equipment of this invention first, and explains with reference 
to drawing 5 from drawing 1 . Drawing 1 is a three dimension partial decomposition perspective view 
near [ in / here / the 1st operation gestalt of the substrate equipment of this invention ] external IC, 
drawing 2 is the part plan of the substrate equipment in near the field in which this external IC is 
installed, and drawing 3 is a part plan near [ in which external IC in the example of a comparison is 
installed ] a field. Furthermore, drawing 4 is a part plan near [ in which external IC in a complete-change 
form gestalt is installed ] a field, and drawing 5 is a part plan near [ in which external IC in other 
deformation gestalten is installed ] a field. 

[0087] The substrate equipment of the 1st operation gestalt is suitably used as a TFT array substrate 
equipped with the circumference circuit aind the COG mold IC in example slack liquid crystal equipment 
of the below-mentioned electro-optic device. That is, external [ of the COG mold IC ] is carried out as 
an example of external IC, and the drive circuit of liquid crystal equipment is constituted from substrate 
equipment of the 1st operation gestalt by this COG mold IC and the circumference circuit. 
[0088] In drawing 1 and drawing 2 substrate equipment 200A of the 1 st operation gestalt The TFT array 
substrate 10, and the scanning-line drive circuit 104 and sampling circuit 1 18 as an example of a 
circumference circuit which were made on the TFT array substrate 10, It has the 1st wiring 201, the 2nd 
wiring 202 and the 3rd wiring 203 which were wired on the TFT array substrate 10, and the data-line 
drive circuit 101 which consisted of example slack COG molds IC of external IC by which external was 
carried out on the TFT array substrate 10. 

[0089] The scanning-line drive circuit 104 is a drive circuit which drives the scanning line which was 
formed in image display field 10a, and which is not illustrated. A sampling circuit 1 18 is a circuit equipped 
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with the sampling switch supplied to the data line which sampled the picture signal on the picture signal 
line which is not illustrated, and was formed in image display field 10a, and which is not illustrated. The 
data-line drive circuit 101 consists of COG molds IC which have an example slack output terminal 221 
of the 1st terminal, and an example slack input terminal 222 of the 2nd terminal. The scanning-line drive 
circuit 104 and sampling circuit 1 18 which constitute an example of a circumference circuit come to 
contain the elevated temperature or low-temperature poly-Si TFT manufactured by the same 
production process as TFT for pixel switching made in image display field 10a like the after-mentioned. 
[0090] Image display field 10a is explained in full detail in the place of the operation gestalt of the 
below-mentioned electro-optic device in these scanning-line drive circuits 104, a sampling circuit 1 18, 
and data-line drive circuit 101 list. 

[0091] The output terminal 221 of the data-line drive circuit 101 is connected to an example slack 
connection pad 211 of the part for connection prepared on the 1st wiring 201 on the TFT array 
substrate 10 in field 101S (rectangle region shown with the broken line among drawing 2 ) which install 
the data-line drive circuit 101. The input terminal 222 of the data-line drive circuit 101 is connected to 
an example slack connection pad 212 of other parts for connection prepared on the 3rd wiring 203 on 
the TFT array substrate 10 in field 101S which install the data-line drive circuit 101. 
[0092] The 1st wiring 201 passes field 101S on the TFT array substrate 10, and is wired from the 
connection pad 21 1 to the sampling circuit 118. 

[0093] The 2nd wiring 202 passes field 101S on the TFT array substrate 10, and is wired to 1st external 
circuit connection terminal 102a arranged along the edge of a substrate 10 from the connection pad 21 1. 
[0094] The 3rd wiring 203 passes field 101S on the TFT array substrate 10, and is wired to 2nd external 
circuit connection terminal 102b arranged along the edge of a substrate 10 from the connection pad 212. 
[0095] That is, with the 1st operation gestalt, the external circuit connection terminal 102 containing 1st 
external circuit connection terminal 102a and 2nd external circuit connection terminal 102b is formed 
along the edge of the TFT array substrate 10. And these external circuit connection terminals 102 are 
formed in the location from which it separated from field 101S on the TFT array substrate 10. 
[0096] Next, the inspection approach of constituted substrate equipment 200A is explained like the 
above. 

[0097] First, before carrying out external [ of the data-line drive circuit 101 which consists of a COG 
mold IC ], electric inspection to the below-mentioned data line formed in image display field 10a at the 
circumference circuit slack scanning-line drive circuit 104 and the sampling circuit 118 list, the scanning 
line, TFT for pixel switching, a capacity line, storage capacitance, etc. is conducted through 1st external 
connection terminal 102a and 2nd external connection terminal 102b. 

[0098] Then, a checking probe is further contacted to 1st external circuit connection terminal 102a at 
the time of the failure after shipment, or abnormalities after completion of the electro-optic device 
equipped with substrate equipment 200A and this concerned after carrying out external [ of the data- 
line drive circuit 101 which consists of a COG mold IC ]. And electric inspection to external IC slack 
data-line drive circuit 101 is conducted through this checking probe. The input signal of predetermined 
classes, such as a picture signal, a control signal, and a power-source signal, is more specifically 
inputted into 2nd external circuit connection terminal 102b connected to the input terminal 222 of the 
data-line drive circuit 101 other than a fundamental conductivity inspection and an insulating inspection. 
Various kinds of inspection, such as comparing the output signal outputted from 1st external circuit 
connection terminal 102a connected to the output terminal 221 of the data-line drive circuit 101 with 
the output signal which should be acquired by always [ forward ], can be conducted. 
[0099] On the other hand, unless the data-line drive circuit 101 is stripped from the TFT array 
substrate 10 like the example of a comparison shown in drawing 3 once carrying out external [ of the 
external IC slack data-line drive circuit 101 ] when it is the configuration that the 2nd wiring 202 and 1st 
external circuit connection terminal 102a are not prepared in the configuration of the 1st operation 
gestalt, it is impossible to inspect this output as a matter of fact, and the case where a malfunction 
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arises — internal organs — a circuit — failure of circumference circuits, such as a scanning-line drive 
circuit and a sampling circuit, — or it is inseparable in failure of external IC. 

[0100] While making the circumference circuit slack sampling circuit 118 and the scanning-line drive 
circuit 104 bear a part of function required as a circuit on the TFT array substrate 10, external IC slack 
data-line drive circuit 101 can be made to bear other parts of a function required as a circuit on the 
TFT array substrate 1 0 according to substrate equipment 200A of the 1 st operation gestalt, as 
explained above. And when equipment failure or abnormalities occur, it is not necessary to remove 
external IC from the TFT array substrate 10, and the output signal of external IC slack data-line drive 
circuit 101 can be inspected with external examination equipment through 1st external circuit 
connection terminal 102a. 

[0101] And with the 1st operation gestalt, since the data-line drive circuit 101 consists of a COG mold 
IC, after the mounting, the output terminal 221 and input terminal 222 which are arranged on the 
component side of the COG mold IC are hidden with the package body of the COG mold IC. However, in 
1st external circuit connection terminal 102a, the output signal and circumference circuit of the COG 
mold IC which constitute the data-line drive circuit 101 in this way can be inspected satisfactory from 
the outside. 

[0102] In addition, it is also possible to replace data-line ****** 101 with the COG mold IC, to 
constitute it from an integrated circuit of various packaging gestalten, such as a DIP form which can be 
mounted by the wirebonding method, the flip chip method, the beam-lead method, etc., a flat pack form, 
and a chip carrier form, and it to carry out external to the TFT array substrate 10. In any case, the 
data-line drive circuit 101 and a circumference circuit can be inspected for the data-line drive circuit 
101 comparatively easily through 1st external circuit connection terminal 102a also after external. 
[0103] Furthermore, it is also possible to replace with the sampling circuit 118 and the scanning-line 
drive circuit 1 04 which consist of a circumference circuit with the 1 st operation gestalt, and to carry out 
external [ of the sampling circuit 118 and the scanning-line drive circuit 104 which consist of other 
external ICs ]. Thus, even if constituted, the degree of freedom on a design increases by making the 
function of a drive circuit required for the TFT array substrate 10 share with two external ICs. In 
addition, in this case, besides a glass substrate and a quartz substrate, a tape substrate etc. is sufficient 
as the TFT array substrate 10, and a TAB (Tape Automated Bonding) form may be used for it as an 
external IC, for example. Thus, the profits that this data-line drive circuit 101 can be inspected from the 
outside in 1st external connection terminal 102a are obtained, without removing after external the data- 
line drive circuit 101 which consists of an external IC, even if constituted. 

[0104] Two or more output terminal 221 and two or more input terminals 222 of the COG mold IC which 
constitutes the data-line drive circuit 101 especially from a 1st operation gestalt are located in the 
shape of a reel in the component side of the COG mold IC, respectively. Therefore, the 2nd wiring 202 
and the 3rd wiring 203 which are linearly prolonged from the connection pads 21 1 and 212 corresponding 
to these output terminals 221 and input terminals 222 will be located in a line by turns, and, moreover, 
1st external circuit connection terminal 102a and 2nd external circuit connection terminal 102b are also 
located in a line by turns so that drawing 1 and drawing 2 may show. Therefore, the before-it-happens 
prevention of un-arranging [ that wiring and external circuit connection terminals lap ] can be carried 
out efficiently. 

[0105] However, like the deformation gestalt shown in drawing 4 , in the component side of the COG 
mold IC, the right pair of two or more output terminal 221 and two or more input terminals 222 of the 
COG mold IC which constitutes the data-line drive circuit 101 may be carried out, and they may be 
located, respectively. Namely, what is necessary is just to wire in this case, so that it may have the flat- 
surface pattern which avoids connection pad 212' and the 3rd wiring 203 for 2nd wiring 202' prolonged 
from connection pad 21 1' although the right pair also of connection pad 211' and 212' is carried out. 
[0106] Or 1st external circuit connection terminal 102a' and 2nd external circuit connection terminal 
102b' may be arranged to a single tier along the edge of the TFT array substrate 10 like the deformation 
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gestalt shown in drawing 5 . That is, as long as the pitch of 1st external circuit connection terminal 
102a' and 2nd external circuit connection terminal 102b' is fully large, all of these terminals are arranged 
in a single tier, and it becomes possible to close connection with these terminals by the external circuit, 
if still easier. 

[0107] (The 2nd operation gestalt of substrate equipment) Below, the 2nd operation gestalt concerning 
the substrate equipment of this invention is explained with reference to drawing 9 from drawing 6 . 
Drawing 7 is the part plan of the substrate equipment in near the field which carries out external [ of 
this external IC ], it is a three dimension partial decomposition perspective view near [ in / here / in 
drawing 6 / the 2nd operation gestalt of substrate equipment ] external IC, and drawing 9 is [ drawing 8 
R> 8 is the C1-C1' sectional view of drawing 6 , and ] process drawing showing the manufacture 
process in the D-D' sectional view of drawing 6 . 

[0108] As shown in the process (4) of drawing 8 and drawing 9 from drawing 6 , substrate equipment 
200B of the 2nd operation gestalt is equipped wjth the TFT array substrate 10. On this TFT array 
substrate 10, the scanning-line drive circuit 104 and sampling circuit 1 18 as an example of a 
circumference circuit are made. The connection pad 21 1 is formed at the tip of the sampling circuit 
drive signal line 1 14 wired on the TFT array substrate 10 in field 101 S (refer to drawing 7 ) which carry 
out external [ of the data-line drive circuit 101 ]. The connection pad 212 is formed at the tip of the 
wiring 203 prolonged from the external circuit connection terminal 102 in field 101S which carry out 
external [ of the data-line drive circuit 101 ]. 

[0109] The data-line drive circuit 101 by which external is carried out on the TFT array substrate 10 
consists of COG molds IC which have an output terminal 221 and an input terminal 222. And an output 
terminal 221 is joined to the connection pad 211, and surface mounting of the data-line drive circuit 101 
is carried out to field 101 S which carry out external [ of this ] so that an input terminal 222 may be 
connected to the connection pad 212. 

[0110] On the other hand, the scanning-line drive circuit 104 and a sampling circuit 118 are made as a 
circumference circuit on the TFT array substrate 10 like the after-mentioned coming [the elevated 
temperature or low-temperature poly-Si TFT manufactured by the same production process as TFT for 
pixel switching made in image display field 10a ]. 

[01 1 1] Especially with the 2nd operation gestalt, the pattern 230 for inspection of a manufacture 
process, evaluation, the object for a monitor, or component evaluation is formed in the data-line drive 
circuit 101 bottom. Before carrying out external [ of the data-line drive circuit 101 1 the pattern 230 is 
constituted optically or visually so that read may be possible. Therefore, evaluation of a manufacture 
process, inspection, monitor, or component evaluation can be performed using a pattern 230 until it 
results in a process just before carrying out external [ of the data-line drive circuit 101 ]. Moreover, 
with the 2nd operation gestalt, a pattern 230 is not used, after attaching the data-line drive circuit 101 
outside. Therefore, as shown in drawing 6 and drawing 7 , a pattern 230 can be formed over the great 
portion of field 101S which carry out external [ of the data-line drive circuit 101 ]. That is, since a 
pattern 230 has completed the duty as a pattern for evaluation of a manufacture process, inspection, 
the object for a monitor, or component evaluation at this time although it will hide with this package 
body after attaching the data-line drive circuit 101 outside, it is satisfactory in any way. 
[01 12] Only the part with which a pattern 230 and the data-line drive circuit 101 lap has the substrate 
top field which these occupy narrowed with the 2nd operation gestalt as mentioned above. Therefore, 
while narrowing the boundary region on the TFT array substrate 10, image display field 10a can be 
extended relatively. Consequently, the electro-optic device with which miniaturization and big screen- 
ization were attained is realizable. 

[01 13] Especially with the 2nd operation gestalt, as shown in the process (4) of drawing 8 and drawing 9 , 
the laminating of the substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd interlayer 
insulation film 42, and ****** 43 between the 3rd layer is carried out to the data-line drive circuit 101 
bottom as well as the layer insulation membrane structure in the below-mentioned image display field. 
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Furthermore, the pattern 230 consists of pieces of the film of the shape of an island by which the 
laminating was carried out among these interlayer insulation films, and the sampling circuit drive signal 
line 114 from the electric conduction film and wiring 203 by which the laminating was carried out are 
formed among these interlayer insulation films. Also as for these patterns and wiring, it is desirable to 
consist of the same film as the electric conduction film which constitutes wiring, TFT, etc. in an image 
display field. That is, if constituted in this way, the manufacture process and laminated structure on the 
TFT array substrate 10 can be simplified. 

[01 14] In addition, the pattern 230 is formed in the location between layers between the TFT array 
substrate 10 and the substrate insulator layer 12 at the process (4) of drawing 8 and drawing 9 . 
However, the laminating location of a pattern 230 is arbitrary and should just form a pattern 230 in the 
location between layers of either the 1st interlayer insulation film 41 and the 2nd interlayer insulation 
film 42 suitable for the individual purposes, such as inspection of a manufacture process, evaluation, an 
object for a monitor, or component evaluation, and ****** 43 between the 3rd layer suitably. 
[0115] the top face of the 3rd interlayer insulation film 43 which serves as a component side of the 
data-line drive circuit 101 which consists of a COG mold IC as especially the 2nd operation gestalt 
furthermore shows to the process (4) of drawing 8 and drawing 9 — for example, CMP processing — or 
flattening is carried out by formation of the flattening film using a spin coat. Therefore, even if it carries 
out surface mounting of the data-line drive circuit 101 to the pattern 230 bottom in piles, it does not 
destabilize with the irregularity of a component side. 

[0116] Next, the manufacture approach of the electro-optic device concerning the constituted 2nd 
operation gestalt is explained with reference to drawing 9 like the above. 

[01 17] First, at the process (1) of drawing 9 , insulating substrates, such as a glass substrate and a 
quartz substrate, are prepared, and it considers as the TFT array substrate 10. 

[01 18] Next, at a process (2), a pattern 230 is formed on the TFT array substrate 10. What is necessary 
is just to carry out pattern NINGU of it by the photolithography and etching, after such a pattern 230 
forms for example, the refractory metal film by sputtering. Then, the substrate insulator layer 230 is 
formed on this pattern 230. 

[01 19] Next, at a process (3), data-line 6a which has a configuration like the after-mentioned from 
various kinds of semi-conductor film, the electric conduction film, etc., scanning-line 3a, and TFT30 
grade are formed in an image display field. And sequential formation of the 1st interlayer insulation film 
41, the 2nd interlayer insulation film 42, and the 3rd interlayer insulation film 43 which carry out layer 
insulation of these is carried out. Then, to the 3rd interlayer insulation film 43, flattening is carried out 
by performing CMP processing. Or the 3rd interlayer insulation film 43 is formed as flattening film with a 
spin coat etc. 

[0120] Especially with the 2nd operation gestalt, it sets at a process (3) from these processes (2). A 
pattern 230 is used in case data-line 6a which has a configuration like the after-mentioned, scanning- 
line 3a, and TFT30 grade are formed from various kinds of semi-conductor film, the electric conduction 
film, etc. Inspect and evaluate and those positioning, spacing, etc. are supervised, or it supervises or 
evaluation etc. carries out inspection, evaluation, and the component that constitutes the inside of an 
image display field, or a circumference circuit for change of the thickness of each electric conduction 
film or each insulator layer. 

[0121] Then, at a process (4), after inspection of the process which used the pattern 230, evaluation, a 
monitor, or component evaluation is completed, it carries out external [ of the data-line drive circuit 
101 ] to field 101S. 

[0122] Therefore, according to this manufacture process, time difference use can be carried out, using 
the field and the data-line drive circuit 101 which form a pattern 230 for field 101S which carry out 
external [ of the same field slack data-line drive circuit 101 ] as the field which carries out external. 
[0123] While making the circumference circuit slack sampling circuit 118 and the scanning-line drive 
circuit 104 bear a part of function required as a circuit on the TFT array substrate 10, external IC slack 
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data-line drive circuit 101 can be made to bear other parts of a function required as a circuit on the 
TFT array substrate 10 according to the electro-optic device of the 2nd operation gestalt, as explained 
above. And since field 1 01 S which carry out external [ of the data-line drive circuit 101 ] are used also 
as a field which forms a pattern 230, efficient use of the limited substrate top field can be aimed at, and 
it becomes possible to extend an image display field. 

[0124] Next, a deformation gestalt is explained with reference to drawing 10 . Drawing 10 is the C1-C1' 
sectional view of drawing 7 in a deformation gestalt. 

[0125] In drawing 10 , it replaces with a pattern 230, and it has the circumference circuit 250 which 
comes to contain TFT240, and is constituted by the data-line drive circuit 101 bottom which consists of 
a COG mold IC. Although TFT240 is equipped with the semi-conductor layer 241, gate dielectric film 242, 
the gate electrode 243, the source electrode 244, and the drain electrode 245, it is constituted from 
same film by the manufacture [ with such preferably same TFT240 ] process as TFT30 in image display 
field 10a. A part of sampling circuit 1 18 and drive circuit of scanning-line drive circuit 104 grade are 
sufficient as the circumference circuit 250, and it may be an inspection circuit. About other 
configurations, it is the same as that of the operation gestalt mentioned above. 

[0126] Therefore, according to this deformation gestalt, the data-line drive circuit 101 which surpasses 
the switching engine performance and the low-power engine performance from the circumference circuit 
in which a make lump is possible as compared with the case where the data-line drive circuit 101 is 
constituted, in the same manufacture process as TFT30 in image display field 10a using low temperature 
or elevated-temperature polish recon as a semi-conductor layer, for example can be built as an external 
IC. And the circumference circuits 250 of a low drive circuit, such as a part and an inspection circuit, 
are arranged especially relatively [ the demand to the switching engine performance or the low-power 
engine performance ] at the such data-line drive circuit 101 bottom. Therefore, while the drive circuit 
and circumference circuit of high performance can be built on the TFT array substrate 10 without 
futility as a whole, it also becomes possible to extend image display field 10a relatively. 
[0127] In addition, the circumference circuit 250 may be formed in the field except wiring 203 and the 
sampling circuit drive signal line 1 14 at the connection pad 21 1 and 212 lists. Or the circumference 
circuit 250 may be partially formed in the these connection pad [ ones of], and wiring bottom at least 
through an insulator layer. 

[0128] Moreover, it is good also as an inspection circuit only for inspection performed in the 
circumference circuit 250 before carrying out external [ of the data-line drive circuit 101 ], and good 
also as an inspection circuit only for inspection performed without asking that order is external [ of the 
data-line drive circuit 101 ]. 

[0129] It is also possible to replace data-line ****** 101 with the COG mold IC, to constitute it from an 
integrated circuit of various packaging gestalten, such as a DIP form which can be mounted by the 
wirebonding method, the flip chip method, the beam-lead method, etc., a flat pack form, and a chip 
carrier form, and it to carry out external to the TFT array substrate 10, respectively with the above- 
mentioned 2nd operation gestalt and an above-mentioned deformation gestalt. The profits of space- 
saving-izing by arranging a pattern 230 or the circumference circuit 250, and the data-line drive circuit 
101 to the same field in any case are obtained. 

[0130] Furthermore, it is also possible to replace with the sampling circuit 118 and the scanning-line 
drive circuit 104 which consist of a circumference circuit, respectively, and to carry out external [ of the 
sampling circuit 1 18 and the scanning-line drive circuit 104 which consist of other external ICs ] with 
the 2nd operation gestalt and a deformation gestalt. Thus, even if constituted, the degree of freedom on 
a design increases by making the function of a drive circuit required for the TFT array substrate 10 
share with two external ICs. In addition, in this case, besides a glass substrate and a quartz substrate, a 
tape substrate etc. is sufficient as the TFT array substrate 10, and a TAB (Tape Automated Bonding) 
form may be used for it as an external IC, for example. Thus, even if constituted, the profits of space- 
saving-izing by arranging a pattern 230 or the circumference circuit 250, and the data-line drive circuit 
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101 to the same field are obtained. 

[0131] (The 3rd operation gestalt of substrate equipment) Below, the 3rd operation gestalt concerning 
the substrate equipment of this invention is explained with reference to drawing 13 from drawing 1 1 . It 
is a three dimension partial decomposition perspective view [ here / near / in / in drawing 1 1 / the 3rd 
operation gestalt of the substrate equipment of this invention / external IC ], and drawing 12 is the part 
plan of the substrate equipment in near the field in which this external IC is installed, and drawing 13 is 
the C2-C2 , sectional view of drawing 12 . 

[0132] In addition, this 3rd operation gestalt has the application gestalt-side face of the TFT array 
substrate 10 concerning the above-mentioned 1st and 2nd operation gestalt. Therefore, since the 
configuration concerning the 3rd operation gestalt has the configuration concerning the above- 
mentioned 1st and 2nd operation gestalt, and the configuration of abbreviation identitas, about the 
configuration to which the same sign as the sign used even by drawing 10 in drawing 1 3 from drawing 1 1 
is given, it carries out omitting thru/or simplifying the explanation, and, below, it carries out adding 
explanation especially about a characteristic configuration in the 3rd operation gestalt. 
[0133] In drawing 1 1 thru/or drawing 13 , substrate equipment 200C of the 3rd operation gestalt is 
equipped with the TFT array substrate 10. And the inside [ of field 101S which carry out external / of 
the data-line drive circuit 101 on this TFT array substrate 10 ], and data-line drive circuit 101 bottom is 
equipped with the circumference circuit 250 which comes to contain TFT240. Although TFT240 is 
equipped with the semi-conductor layer 241, gate dielectric film 242, the gate electrode 243, the source 
electrode 244, and the drain electrode 245, it is constituted from same film by the manufacture [ with 
such preferably same TFT240 ] process as TFT30 in image display field 10a. 

[0134] Therefore, the data-line drive circuit 101 which surpasses the switching engine performance and 
the low-power engine performance as compared with the case where the data-line drive circuit 101 is 
constituted from a circumference circuit in which a make lump in the same manufacture process as 
TFT30 in image display field 10a using low temperature or elevated-temperature polish recon as a semi- 
conductor layer is possible can be first built as an external IC, for example according to this 3rd 
operation gestalt as well as the above-mentioned 2nd operation gestalt. And the circumference circuits 
250 of a low drive circuit, such as a part and an inspection circuit, are arranged especially relatively 
[ the demand to the switching engine performance or the low-power engine performance ] at the such 
data-line drive circuit 101 bottom. Therefore, while the drive circuit and circumference circuit of high 
performance can be built on the TFT array substrate 10 without futility as a whole, it also becomes 
possible to extend image display field 10a relatively. 

[0135] And the end of the drawer wiring 900 is connected to the gate electrode 242, the source 
electrode 244, and the drain electrode 245 which constitute this TFT240 especially from a 3rd operation 
gestalt. Moreover, on the TFT array substrate 10, the terminals 902, 904, and 906 for example slack TFT 
of "the external circuit connection terminal for bottom circuits" said to this invention are formed like 
that the external circuit connection terminal 102 was arranged in substrate equipment 200A in the 
above-mentioned 1st operation gestalt, and abbreviation, and the other end of the drawer wiring 900 is 
connected to these terminals 902, 904, and 906 for TFT, respectively. 

[0136] Thus, according to substrate equipment 200C of the 3rd operation gestalt, while TFT240 is made 
by the data-line drive circuit 101 bottom, this gate electrode 242 of TFT240, the source electrode 244, 
and the drain electrode 245 are made controllable from the outside through the terminals 902, 904, and 
906 for TFT, respectively. Therefore, according to the 3rd operation gestalt, after attaching the data- 
line drive circuit 101, this deployment of TFT240 is attained. For example, if this TFT240 constitutes a 
part of inspection circuit, in addition, the performance test of substrate equipment 200C thru/or the 
circumference circuit 250 etc. can be carried out also in a maintenance time after [ shipment ] in use 
etc. in a shipment time. 

[0137] Moreover, to the circuit element of the TFT240 grade which the circumference circuit 250 
contains, by preparing drawer wiring and the external circuit connection terminal for bottom circuits as 
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mentioned above, the role assignment between external IC slack data-line drive circuit 101 and the 
circumference circuit 250 can be set up more flexibly, and, according to the 3rd operation gestalt, the 
degree of freedom of a design can be raised. 

[0138] In addition, the above examples of a configuration shown as the 3rd operation gestalt show a 
mere example. For example, in ****, although the terminals 902, 904, and 906 for TFT were formed so 
that drawer wiring might be connected to all the electrodes of TFT240 and it might correspond to all 
them, this invention is not limited to such a gestalt. Only about the electrode which it is going to control 
from the outside, drawer wiring and the external circuit connection terminal for bottom circuits should 
be prepared. Moreover, the circuit element to which drawer wiring should be connected is not more 
widely restricted to TFT. Naturally the circuit element of others, such as a thin-film diode and a 
capacitor, may correspond to it. 

[0139] Moreover, in ****, although these were explained as a separate gestalt paying attention to the 
description which each above-mentioned 1st, 2nd, and 3rd operation gestalt has, this invention is not 
limited only to such a separate gestalt. For example, even if it is a gestalt having the description of the 
1st and 2nd operation gestalt or is an electro-optic device used as the 2nd and 3rd operation gestalt or 
the gestalt having the description of the 1st and 3rd operation gestalt, naturally it is within the limits of 
this invention. Of course, the electro-optic device having all the descriptions that the 1st, 2nd, and 3rd 
operation gestalt has is also within the limits of this invention. 

[0140] (The whole electro-optic device configuration) Next, the operation gestalt concerning the 
electro-optic device of this invention is explained with reference to drawing 1 8 R> 8 from drawing 1 4 . 
The electro-optic device of this operation gestalt consists of liquid crystal equipment which equipped 
the TFT array substrate side with the substrate equipment 200 mentioned above. 
[0141] First, the whole electro-optic device configuration of this operation gestalt is explained with 
reference to drawing 14 and drawing 15 . Here, the liquid crystal equipment of the drive circuit built-in 
TFT active-matrix drive method which is an example of an electro-optic device is taken for an example. 
Drawing 14 is the top view which looked at the TFT array substrate from the opposite substrate side 
with each component formed on it, and drawing 15 is the H-H' sectional view of drawing 14 . 
[0142] In drawing 14 and drawing 15 , opposite arrangement of the TFT array substrate 10 and the 
opposite substrate 20 is carried out with the electro-optic device concerning this operation gestalt. The 
liquid crystal layer 50 is enclosed between the TFT array substrate 10 and the opposite substrate 20, 
and the TFT array substrate 10 and the opposite substrate 20 are mutually pasted up by the sealant 52 
prepared in the seal field located in the perimeter of image display field 10a. After a sealant 52 consists 
of heat-curing resin, heat and photo-curing resin, photo-curing resin, ultraviolet-rays hardening resin, 
etc. and is applied on the TFT array substrate 10 in a manufacture process in order that it may stick 
both substrates for example, it is stiffened by heating, heating and an optical exposure, an optical 
exposure, UV irradiation, etc. 

[0143] In such a sealant 52, gap material, such as a glass fiber for making spacing between both 
substrates (gap between substrates) into a predetermined value or a glass bead, is mixed. That is, the 
electro-optic device of this operation gestalt is small as an object for the light valves of a projector, and 
suitable for performing an enlarged display. However, the electro-optic device concerned is large-sized 
like a liquid crystal display or a liquid crystal television, and as long as it is liquid crystal equipment which 
performs an actual size display, such gap material may be contained in the liquid crystal layer 50. 
[0144] The vertical flow material 106 is formed in four corners of the opposite substrate 20, and an 
electric flow is taken between the vertical flow terminal prepared in the TFT array substrate 10, and the 
counterelectrode 21 prepared in the opposite substrate 20. 

[0145] In drawing 14 and drawing 15 , the frame 53 of the protection-from-light nature which specifies 
image display field 10a is formed in the opposite substrate 20 side in parallel to the inside of the seal 
field where the sealant 52 has been arranged. It cannot be overemphasized that a frame 53 may be 
formed in the TFT array substrate 10 side. The data-line drive circuit 101 and the external circuit 
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connection terminal 102 are formed in the lateral part of the seal field where the sealant 52 has been 
arranged among the boundary regions which spread around an image display field along with one side of 
the TFT array substrate 10, and the scanning-line drive circuit 104 is established in it along with two 
sides which adjoin this one side. Furthermore, two or more wiring 105 for connecting between the 
scanning-line drive circuits 104 established in the both sides of image display field 10a is formed in one 
side in which the TFT array substrate 10 remains. 

[0146] In drawing 15 , the orientation film is formed on pixel electrode 9a after wiring of TFT for pixel 
switching, the scanning line, the data line, etc., etc. was formed on the TFT array substrate 10. On the 
other hand, on the opposite substrate 20, the orientation film is formed at a part for the management of 
the maximum besides a counterelectrode 21. Moreover, the liquid crystal layer 50 consists of liquid 
crystal which mixed the pneumatic liquid crystal of a kind or some kinds, and takes a predetermined 
orientation condition between the orientation film of these pairs. 

[0147] With this operation gestalt, the sampling circuit 1 18 is established in the field on the TFT array 
substrate 10 under a frame 53. The sampling circuit 1 18 is constituted so that the picture signal on a 
picture signal line may be sampled according to the sampling circuit driving signal supplied from the 
data-line drive circuit 101 and the data line may be supplied. 

[0148] Especially with this operation gestalt, the data-line drive circuit 101 consists of a COG mold IC, 
and external is carried out on the TFT array substrate 10. On the other hand, the scanning-line drive 
circuit 104 and the sampling circuit 1 18 are built in the TFT array substrate 10, and are constituted by 
the same manufacture process as TFT for pixel switching prepared for every pixel in an image display 
field including formed TFT like the after-mentioned. 

[0149] (Circuitry of an electro-optic device, and actuation) The circuitry and actuation in the electro- 
optic device constituted like the above next are explained with reference to drawing 16 . Drawing 16 is 
the block diagram showing the equal circuit and circumference circuits in two or more pixels formed in 
the shape of [ which constitutes the image display field of an electro-optic device ] a matrix, such as 
various components and wiring. 

[0150] In drawing 16 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. 

[0151] It connects with the drain of each switching element with which the end (it is a lower limit in 
drawing 16 ) of data-line 6a becomes the boundary region which is outside image display field 10a from 
TFT of a sampling circuit 118. On the other hand, the picture signal line 1 15 is connected to the source 
of TFT of a sampling circuit 118 through the drawer wiring 116. The sampling circuit drive signal line 114 
connected to the data-line drive circuit 101 is connected to the gate of TFT of a sampling circuit 1 18. 
And the picture signals SI, S2, — , Sn on the picture signal line 1 15 are constituted so that it may be 
sampled by the sampling circuit 1 18 and each data-line 6a may be supplied according to a sampling 
circuit driving signal being supplied through the sampling circuit drive signal line 114 from the data-line 
drive circuit 101. 

[0152] Thus, the picture signals S1, S2, — Sn written in data-line 6a may be supplied to line sequential, 
and you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. 

[0153] Moreover, scanning-line 3a is electrically connected to the gate of TFT30 for pixel switching, and 
it consists of predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to 
scanning-line 3a by the scanning-line drive circuit 104 in pulse line sequential at this order. It connects 
with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, S2, — , Sn 
supplied from data-line 6a in TFT30 which is a switching element when only a fixed period closes the 
switch to predetermined timing. Fixed period maintenance of the picture signals S1, S2, — , Sn of the 
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predetermined level written in the liquid crystal as an example of electrooptic material through pixel 
electrode 9a is carried out between the counterelectrodes 21 formed in the opposite substrate. When 
the orientation and order of molecular association change with the potential level impressed, liquid 
crystal modulates light and enables a gradation display. The transmission to incident light decreases 
according to the electrical potential difference impressed in the unit of each pixel when it was in no 
MARI White mode, if it is in NOMA reeve rack mode, the transmission to incident light will be increased 
according to the electrical potential difference impressed in the unit of each pixel, and light with the 
contrast according to a picture signal will carry out outgoing radiation from an electro-optic device as a 
whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed between pixel electrode 9a and a 
counterelectrode 21. 

[0154] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the precharge 
circuit which precedes the precharge signal of a predetermined voltage level with a picture signal, and 
supplies it to two or more data-line 6a respectively, the quality of the electro-optic device concerned at 
the manufacture middle or the time of shipment, a defect, etc. in addition to these scanning-line drive 
circuits 104 and sampling circuit 118 grade etc. may be formed. 

[0155] That is, it may make as a circumference circuit to the substrate equipments 200A, 200B, and 
200C which showed such various circuits to drawing 1 , drawing 6 , and drawing 1 1 , and you may carry 
out external as an external IC. 

[0156] Circumference circuits, such as the above precharge circuits and an inspection circuit, are added 
to the scanning-line drive circuit 104 and a sampling circuit 1 18, or are replaced with, and, more 
specifically, it may make to the TFT array substrate 10 as a circumference circuit. Or circumference 
circuits, such as such a precharge circuit and an inspection circuit, may be added to the data-line drive 
circuit 101, or may be replaced with, and may carry out external as an external IC. Anyway, one part of 
the drive circuits is constituted from external IC by this operation gestalt. 

[0157] (Configuration in the pixel section) Next, the configuration in the pixel section of the electro- 
optic device in this operation gestalt is explained with reference to drawing 1 7 and drawing 18 . Drawing 
V7 is a top view of two or more pixel groups where the electro-optic device with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other, and drawing 1 8 is the A-A' 
sectional view of drawing 1717 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each 
class or every each part material in drawing 18 . 

[0158] In drawing 17 , on the substrate 10 of an electro-optic device, two or more transparent pixel 
electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, and 
data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a in 
every direction. 

[0159] Moreover, scanning-line 3a is arranged so that the bottom of Fig. Nakamigi may counter channel 
field 1a' shown in the slash field of** among semi-conductor layer 1a, and scanning-line 3a functions as 
a gate electrode. Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 3a 
was carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-line 6a 
at channel field 1a', respectively. 

[0160] With this operation gestalt, the capacity line 300 is formed in the formation field of scanning-line 
3a in piles, as the thick wire in drawing showed. The main track section prolonged along with scanning- 
line 3a, and among drawing 1 7 , from the each place which intersects data-line 6a, the lobe projected up 
along with data-line 6a, respectively and the part corresponding to a contact hole were slightly narrow, 
and were narrow, and the capacity line 300 is more specifically equipped with the section. 
[0161] As shown in drawing 1 7 and drawing 18 , trunk connection of the pixel electrode 9a is carried out 
to high concentration drain field 1e with the drain electrode 302 which functions also as a conductive 
layer for trunk connection through contact holes 83 and 85. Trunk connection of the data-line 6a is 
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carried out to 1d of high concentration source fields with the source electrode 303 which functions also 
as a conductive layer for trunk connection through contact holes 81 and 82. 

[0162] On the pixel potential side capacity electrode which consists of some drain electrodes 302, the 
capacity line 300 which contains a fixed potential side capacity electrode through a dielectric film 301 is 
formed. The capacity line 300 consists of the metal simple substance containing metals, such as 
aluminum (aluminum), Ag (silver), Cu (copper), Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), 
Mo (molybdenum), and Pb (lead), an alloy, metal silicide, a polycide, a thing that carried out the 
laminating of these. With this operation gestalt, storage capacitance 70 is built by carrying out opposite 
arrangement of some drain electrodes 302 and a part of capacity line 300 through a dielectric film 301 in 
this way. 

[0163] On the capacity line 300, the 2nd interlayer insulation film 42 with which the contact hole 85 
which leads the contact hole 81 and the drain electrode 302 which lead the source electrode 303 and 
data-line 6a, and pixel electrode 9a was formed respectively is formed. The 2nd interlayer insulation film 
42 is formed from for example, the silicate glass film, a silicon nitride film, the silicon oxide film, etc., and 
the thickness sets it to about about 500-2000nm. 

[0164] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 to the drain electrode 302 was formed is further formed on these. 
It may be about hundreds of nm so that starting data-line 6a may be formed from low resistance metal 
membranes, such as aluminum (aluminum), of sputtering, a photolithography, etching, etc. so that it may 
have a predetermined pattern, and, as for the thickness, required conductivity may be acquired 
according to wiring width of face. On the other hand, the 3rd interlayer insulation film 43 is formed from 
for example, the silicate glass film, a silicon nitride film, the silicon oxide film, etc., and the thickness sets 
it to about about 500-2000nm. 

[0165] Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 7 constituted in 
this way. Pixel electrode 9a is formed from transparent conductive film, such as ITO (Indium Tin Oxide) 
film, by sputtering, the photolithography, etching, etc. In addition, the orientation film to which rubbing 
processing was performed may be formed like the below-mentioned electro-optic device. 
[0166] Data-line 6a is electrically connected to 1d of high concentration source fields among semi- 
conductor layer 1a through the contact hole 81 and the contact hole 82 by relaying the source 
electrode 303. On the other hand, pixel electrode 9a is electrically connected to high concentration 
drain field 1e among semi-conductor layer 1a through contact holes 83 and 85 by acting as intermediary 
as a junction layer using the drain electrode 302 which consists of the same film as the source 
electrode 303. 

[0167] Thus, even if the distance between layers between pixel electrode 9a and semi-conductor layer 
1a which constitutes TFT30 is long to about 1000nm by using the drain electrode 302 as a junction layer, 
between both can be connected comparatively good in two in-series contact holes 83 and 84 of a minor 
diameter, avoiding the technical difficulty which connects between both in one contact hole, and it 
becomes possible [ raising a pixel numerical aperture ]. If such a junction layer is used especially, 
etching at the time of contact hole puncturing will run, and it will be useful also to prevention. Even if 
similarly the distance between layers between data-line 6a and semi-conductor layer 1a which 
constitutes TFT30 is long by using the source electrode 303, between both is comparatively 
connectable good in two in-series contact holes 81 and 82 of a minor diameter, avoiding the technical 
difficulty which connects between both in one contact hole. 

[0168] As shown in drawing 1 7 and drawing 18 , storage capacitance 70 is built to the field which laps 
with field and data-line 6a which sees superficially and laps with scanning-line 3a by carrying out 
opposite arrangement of the drain electrode 302 and the capacity line 300 through a dielectric film 301. 
[0169] Namely, under the field of data-line 6a, the capacity line 300 has the lobe projected so that the 
drain electrode 302 may be covered, and forms it in the shape of a ctenidium while it is prolonged so 
that scanning-line 3a may be covered. The drain electrode 302 forms the island-like capacity electrode 
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of the shape of L character which one side is prolonged from the intersection of scanning-line 3a and 
data-line 6a along with the lobe of the capacity line 300 under the field of data-line 6a, and is prolonged 
to near [ which adjoins along with the capacity line 300 which has another side on the field of scanning- 
line 3a ] the data-line 6a. And storage capacitance 70 is formed in the field in which the L character-like 
drain electrode 302 laps with the capacity line 300 through a dielectric film 301. 

[0170] It connects with pixel electrode 9a in the contact hole 85, and connects with high concentration 
drain field 1e in the contact hole 83, and let the drain electrode 302 containing one capacity electrode of 
storage capacitance 70 be pixel electrode potential. 

[0171] It is installed in the perimeter from the image display field where pixel electrode 9a has been 
arranged, it connects with the constant source of potential electrically, and let the capacity line 300 
containing the capacity electrode of another side of storage capacitance 70 be fixed potential. The 
constant source of potential of a positive supply or a negative supply supplied to the data-line drive 
circuit which controls the sampling circuit which supplies the scanning-line drive circuit and picture 
signal for supplying the scan signal for driving TFT30 to scanning-line 3a as a constant source of 
potential to data-line 6a is sufficient, and the constant potential supplied to an opposite substrate is 
also available. 

[0172] The dielectric film 301 of storage capacitance 70 consists of silicon oxide film, such as 
comparatively thin HTO film (high-temperature-oxidation film) of about 5-200nm of thickness, and LTO 
film (low-temperature-oxjdation film), or a silicon nitride film. The thermal oxidation film which obtained 
the front face of the drain electrode 302 by oxidizing is sufficient as a dielectric film 301 . As long as the 
dependability of thickness is fully acquired from a viewpoint which increases storage capacitance 70, a 
dielectric film 301 is so good that it is thin. 

[0173] As shown in drawing 18 , the electro-optic device equips the substrate equipments 200A and 
200B or 200C, and this with the transparent opposite substrate 20 by which opposite arrangement is 
carried out. The opposite substrate 20 consists of a glass substrate or a quartz substrate. Pixel 
electrode 9a is prepared in the substrate 10, and the orientation film 16 with which predetermined 
orientation processing of rubbing processing etc. was performed is formed in the bottom. Moreover, the 
orientation film 16 consists of organic film, such as for example, polyimide film. 

[0174] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0175] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed 
in the location which adjoins each pixel electrode 9a at the substrate 10. 

[0176] You may make it prepare a light-shielding film in the opposite substrate 20 further. By taking 
such a configuration, it can control that incident light invades into channel field 1a' of semi-conductor 
layer 1a of TFT30, low concentration source field 1b, and low concentration drain field 1c from the 
opposite substrate 20 side, furthermore, the field where incident light is irradiated to the light-shielding 
film on an opposite substrate — high — it serves to prevent the temperature rise of an electro-optic 
device by forming by the film [ **** ]. 

[0177] In addition, with this operation gestalt, the part which met data-line 6a among the protection- 
from-light fields of each pixel may be shaded by data-line 6a of the protection-from-light nature which 
consists of aluminum film etc., and channel field 1a' etc. can be shaded by forming the capacity line 300 
by the film of protection-from-light nature. 

[0178] Thus, it is constituted, and between the substrates 10 and the opposite substrates 20 which 
have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid crystal 
which is an example of electrooptic material is enclosed with the space surrounded by the sealant, and 
the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a predetermined orientation 
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condition with the orientation film 16 and 22 in the condition that the electric field from pixel electrode 
9a are not impressed. 

[0179] Although a level difference arises with the operation gestalt explained above to the field which 
met data-line 6a and scanning-line 3a by carrying out the laminating of many conductive layers May 
trench the 1st interlayer insulation film 41 and the 2nd interlayer insulation film 42, may perform 
flattening processing by embedding wiring and the TFT30 grade of data-line 6a etc., and The flattening 
processing concerned may be performed by [ which grind the level difference of the top face of the 3rd 
interlayer insulation film 43 or the 2nd interlayer insulation film 42 by CMP processing etc. ] depending 
especially or forming in Taira and others using organic [ SOG ]. 

[0180] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 18 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1 b and 
low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. And it can build as various kinds of TFT(s) similarly about TFT which 
constitutes a circumference circuit. 

[0181] In the operation gestalt explained with reference to drawing 18 from drawing 14 above, a 
polarization film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a 
predetermined direction at the side in which the outgoing radiation light of the side in which the incident 
light of the opposite substrate 20 carries out incidence, and a substrate 10 carries out outgoing 
radiation according to the exception of modes of operation, such as TN (Twisted Nematic) mode, VA 
(Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, and the no MARI White 
mode / NOMA reeve rack mode. 

[0182] Since the electro-optic device in the operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a by which a light- 
shielding film is not formed in the opposite substrate on the opposite substrate 20 with the protective 
coat. If it does in this way, the electro-optic device in each operation gestalt is applicable about the 
color electro-optic device of direct viewing types other than a projector, or a reflective mold. Moreover, 
a micro lens may be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. Or it 
is also possible to form a color filter layer in the bottom of pixel electrode 9a which counters RGB on 
the TFT array substrate 10 by a color resist etc. If it does in this way, a bright electro-optic device is 
realizable by improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU 
filter which makes a RGB color using interference of light by depositing the interference layer to which 
the refractive index of many layers is different on the opposite substrate 20 again may be formed. 
According to this opposite substrate with a die clo IKKU filter, a brighter color electro-optic device is 
realizable. 

[0183] (Electronic equipment) Next, the whole configuration and especially an optical configuration are 
explained about the operation gestalt of an example slack projection mold electrochromatic display of 
electronic equipment using the electro-optic device explained to the detail above as a light valve. 
Drawing 1919 is a diagrammatic sectional view of a projection mold electrochromatic display here. 
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[0184] In drawing 19 , an example slack liquid crystal projector 1100 of the projection mold 
electrochromatic display in this operation gestalt prepares three liquid crystal modules containing the 
liquid crystal equipment 100 with which the drive circuit was carried on the TFT array substrate, and is 
constituted as a projector used as light valves 100R, 100G, and 100B for RGB, respectively. In a liquid 
crystal projector 1 100, if incident light is emitted from the lamp unit 1 102 of sources of the white light, 
such as a metal halide lamp, it will be divided into parts for Mitsunari R, G, and B corresponding to the 
three primary colors of RGB with the mirror 1 106 of three sheets, and the dichroic mirror 1 108 of two 
sheets, and will be led to the light valves 100R, 100G, and 100B corresponding to each color, 
respectively. Under the present circumstances, especially B light is drawn through the relay lens system 
1121 which consists of the incidence lens 1122, a relay lens 1123, and an outgoing radiation lens 1124, 
in order to prevent the optical loss by the long optical path. And after a part for Mitsunari corresponding 
to the three primary colors modulated with light valves 100R, 100G, and 100B, respectively is again 
compounded with a dichroic prism 1112, it is projected on it by the screen 1 120 as a color picture 
through a projector lens 1114. 

[0185] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary of invention which can be read in a claim 
and the whole specification, or thought, and electronic equipment is also contained in the substrate 
equipment accompanied by such modification, its inspection approach, an electro-optic device and its 
manufacture approach, and a list in the technical range of this invention. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a three dimension partial decomposition perspective view near [ in the 1st operation 
gestalt of the substrate equipment of this invention ] external IC. 

[Drawing 2] It is the part plan of the substrate equipment in near the field in which external IC in the 1st 
operation gestalt of the substrate equipment of this invention is installed. 

[Drawing 3] It is a part plan near [ in which external IC in the example of a comparison is installed ] a 
field. 

[Drawing 4] It is a part plan near [ in which external IC in the complete-change form gestalt of the 
substrate equipment of this invention is installed ] a field. 

[Drawing 5] It is a part plan near [ in which external IC in other deformation gestalten of the substrate 
equipment of this invention is installed ] a field. 

[Drawing 6] It is a three dimension partial decomposition perspective view near [ in the 2nd operation 
gestalt of the substrate equipment of this invention ] external IC. 

[Drawing 7] It is the part plan of the substrate equipment in near the field in which external IC in the 
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2nd operation gestalt of the substrate equipment of this invention is installed. 
[Drawing 8] It is the C1-CV sectional view of drawing 7 . 

[Drawing 9] It is process drawing showing the manufacture process in the D-D 1 sectional view of drawing 
7 . 

[Drawing 10] It is the C1-C1' sectional view of drawing 7 in a deformation gestalt. 

[Drawing 1 1] It is a three dimension partial decomposition perspective view near [ in the 3rd operation 
gestalt of the substrate equipment of this invention ] external IC. 

[Drawing 1 2] It is the part plan of the substrate equipment in near the field in which near [ in the 3rd 
operation gestalt of the substrate equipment of this invention ] external IC is installed. 
[Drawing 1 3] It is the C2-C2'sectional view of drawing 12 . 

[Drawing 14] It is the top view which looked at the TFT array substrate in the electro-optic device of 
the operation gestalt of this invention from the opposite substrate side with each component formed on 
it. 

[Drawing 1 5] It is the H-H'sectional view of drawing 14 . 

[Drawing 16] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the operation gestalt of this invention, 
such as various components and wiring. 

[Drawing 1 7] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of an operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 18] It is the A-A'sectional.view of drawing 17 . 

[Drawing 1 9] It is the diagrammatic sectional view showing an example slack electrochromatic display 

projector of the projection mold electrochromatic display which is the operation gestalt of the electronic 

equipment of this invention. 

[Description of Notations] 

1a — Semi-conductor layer 

1a* — Channel field 

1b — Low concentration source field 

1 c — Low concentration drain field 
1d — High concentration source field 
1e — High concentration drain field 

2 — Insulator layer 
3a — Scanning line 
6a — Data line 

9a — Pixel electrode 
1 0 — Substrate 

11a — Bottom light-shielding film 
16 Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 
70 — Storage capacitance 
81, 82, 83, 85 — Contact hole 

101 — Data-line drive circuit 

101S — Field in which a data-line drive circuit is installed 

102 — External circuit connection terminal 
104 — Scanning-line drive circuit 
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118 — Sampling circuit 

200A, 200B, 200C — Substrate equipment 

201, 202, 203 — Wiring 

211 212 — Connection pad 

221 — Output terminal 

222 — Input terminal 
230 — Pattern 



[Translation done.] 
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© 4 5 lcflf/&-r*uf*\fg l £tf 2 ©*»lelBH*tttti?- 

- .«*s#t>n5. . .. .-•./•"-• - • 

[0 0 2 9]..<aU**©»l«^-»l«B2i»^-S:,r© 
J: 5 K=f JU6«tKBBRI.U* , <'*Ct>, fg 2 EM^^ 1 
^ 2 ffi^-SrjSJt 5 — vSr^o J;.5 .icg2i8H-*x 

JiJ;^. 3E^**©JB l-3kt5* 2 ©^.»iaKS§l**SH?- 
|io^^-ct>, — ?iJ}-E?iJLTt>J:v\ «- i. ' 
[003 0] **M©*«3S«©tt©tB*^»4,WB« 

iaiH]8S(4, y y a ^y^? Sr^A/T-^ 5 
[0031] r <Df&m\c£ti\i.mm®m*.muxte& 

Utf V is V = h 7 Vv 5 ^ Sr^A/^^ 5 ©T\ K 

. tcffiHfciBtblH]SS^SrMlj23[HlSSSTJ ; ««le]^(c«t 9Hm 
[00 3 2] **W©*«iSlB©te©ffll*TW:.lWrlBJB 

•4r[ 0',o,-3 3 lv w ©<^k* tv-fi^i«3S«fc£«* 



132003-661 13 (P2003-66113A) 



9 

[00 34] ;«S9j©S«S«©#SE#«fc»4±|EWtJB«: 
ot, tMBJfefltlllEg&Kff Lfc«fc:,lltflE# l ©^tB0K 

[0 0 3 5] *HBJ(Da«SSg(0^3g*rffifCj;^li v ^ 
**Wtllo«3tl(k*w^H:tH?imfc,5feT,Jlll-0*l-»H 

[0 0 3 6] *»WO»RKBO*36*ac©-tB«-e 

[0 0 3 7] i©tt«fcJ:ixtf,aBEa**11©|ltJtX 
aojftf-e^T, *8Hill6SrR«-f 

SRiS^SrfiJfli LT,iMllil*K:Art-4««tt<e*3t*lT 
[0 0 3 8] *&W<»% 1 ©m^#3ggtt±ESJBSr 

£*«r^i-«fc»i>©IIIfcS:»#tofc:'$tf. ■ 
[00 39] 1 ©m^Wt^gefc ijxff^ 

ftEItt, £3£KraiI]lig«©II]Btt« tt^MiclliSlBlK 

kW\-TMX'W]&*imktlZ><, flp-fc.JBiaiai&Wa 
SMm&RtM&NJtttftftbRUxS. -?r'UT#fc,± .... . 

[0040] *ftm<D%, l ©wwfc*ft«©-«iT v so 



(4vHufaH2lH]8S&U«m)fB««[Hliigtt, miBH»«tt^ 
[ 0 0 4 l ] J:ntf.MS2ISB&0ftHli]B 

[004 2] *&w<DWi i ©««3t^»«©«i©i»«-e 

fttWWE3falBll*rmBrt-S h Uv 5 ;** 
[004 3 ] iOHBtRJC ±nfi,*aiiaisfc**n5 v- 

[0044] *3S91(Dg 2 ©*«3t^««l4±IESiJ©» 

k h-Mft*ffii&1rz> £#fcttlEaaE±K:Rg£;h.3ai 

[004 5] *»M©»2©«jR3fc¥»«K:J:*btf,li 
■ tfJfeSBKL ^-*»,*«iM*©ei»^ 

If JR h 7 ; ?f tf— . h\*flMMM©tt? 

y h y ^ * 5. r 

r T\ r ©J:.5.*«»iaiS©/>A,<.t t-=»tt,*K-±K 

m&kitmLx^vxj y7-^mm*i&m%m.t)te. 

«6«f©#«tttt4rl6l±4*5ii*Spriei45; * LT 
4$lc;r©J: 5 4»SBfc©T«K:tt, 0iJ^(i*WIsI2S 

m<Ds<#— V, M3t7"cj-ir^cDi£mffl©^^-v, ^T- 

[00.4 6] ^Z<0£5tmfes<*->fcmMWi% l *. 
IS:Bi-5Bn©Mit7'Dir^T-^ffl$4x5 f.*ic^aiHl?S 
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teSCt t>^6£&S©^wfrkM#2 s t5fc5£*K± 
[0 0 4 7] *&W<om 2 ©«»t^lloftojS«T 

;ft,TV*So 

[o 0 4 8] ztommizxti^ Mmm^Amt)^ 

5 *>'>&< 1 t>-o#^j&£;h/t^S©-C\*»lH]SS& 

So 

[0 04 9] 3 ©*ft}te3fcS&lttt±ESJ0>W . 20 

H S i£> I; , SS±l; „ iBKiaSt^iii^® 

i: 3 £#K:iitrfE£tR-hlwSS:g$*uS£l 

[00 50] *38WOJB3©«ft*^»i1IH:J:ixtf,Pf 

*^-C^5ii*"BTl6*ffl)aialK*»felB«iiaiS«r«J*i-5' 

»U:si<bj:5Jit*flliaiSOTW!:tt, 09*.ff|gSblI]B :"«. 
o-gc^d£lH]SS' , «et''©Tffl'JlHi^^iaa^^T^So i. j 

^ ^TfliJE 8S t AWbI R i: * ? £ * 5 £«Jbffi® & ft 5 
r. t^^IaltftSo &oT.PSb*bfc&tg±SBW-*5^ 

[oo5 i ] *&w<om$(o&%%^m9.<z>-^ik i d\z& 

So 



[0 0 5 2] ro««K:J:*ttf,iMlia*36»fe*l**#i. 

fc«i6iaK©-*BiT«!iiaii^b****tfciH6iaiso 

£#±^#1*3 T% fife Jxt ^ 5 © T% PS 
[0 0 5 3] w©*6\ itufSffii&li.x-^&lJ 5 ^ 

^*^iii»*^*,itriBTfl«iaiSfi,«riE3feaBi»S:iB» 
[0054] r. ©<fc5 K«jiMixtf,-«fclWJWaE* 

[0 0 5 5] *v*tt**W©IB3 .©Wfttt^3S11©te© 

[0056] rwflg«i^j;tb^a«±i-^$tusm 
1-s w (c^^siass *rffl v vr ,r ti b ©m^T-, ss 

»Ktt,ai«*aEiai8oae*S3teTbTt^<5#J*S:i:4 

[005 71 3 ©«ft36^SE11©te«>tti»t 

h^Vv'^^Sr^, HuiETffi9m8fi.ltfJfB#JBI h7V 

[0 0 5 8] r ©MWfc J:*vtf,iBfifc*5%««te*5^5 
IsrilftttttctigR $ *bfcf»Bt h 7 v *S * ^ t , Tffl!)[Hl8Sfr 

li > 0y^tfT*/V7r^v'y a^L< f4{&t£X(±Sia 
jjf y =»v*»bftS^^eSrffl^TSajf$nSo 
[0 0 5 9] *%W<o$& 3 ©*j536*^fllOte©llB«K: 

[0 0 6 0 Wi^olWIfc j:#ttf*««BWIIS®^y*— ^ 
*i it S tttktfo S«& fc «t. . R.t TffilI3R« 

T-#So 
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[00 6 1]' **KO» 2 Xtt*'3 ©**Wfc*««©flfa 

[0062] ^<Dmm\z£fra^mmmm^mmm&ft 

Kg3ivCV*a©-<\ Hffc*^««r»¥«K:i2:if 6>*t 
S." ■ • - • : • •• 

[0063] ;WJ©|g2;mjfl3©m^7t#^g©te' 
(D^filfcJ:tb«;HUfa^||HlKfi<COG (Chip On Glas 

[oo6 4] z<Dmm^xtit£,mmm^nuvtc^ 

<?-i^SV^f±T«|gli8j6S|IE^R»te>^-CV^S. ffioT, 
±3* ©* D £ % @f * - V-^TffiiJ ISIK «k 5 £«f U& Sr 

[0 0 6 5 ] *&m<0& 2 Xtejg 3©iI)tfglOi 

[0 0 6 6] z<Dmmz£3nt£^'Mm®&<DTM\a-t. 

-^©ftJUf fi, 0iJ;tf;fCMP (Chemical Mechanical Po 
lishing : fc#ft%t*9Fff) ftlSfc i 5 fc^f** f>-3 

'5c ftoT;ff3&^^-^T<HllBlK©Jifi!lk:,ffl*fc* 
«iatt«:R11-e#5. #t,COGSi«@?S, 77? 

h y * ®A«le]Sg©£D < 9%£9©ftfltlII!g-?& o 
T teffl«J&,<. WBTIB fcfc 5..- - 

[0 0 6 7] *&W<V$g 2 om»**»«0»3S*lfe»± 

©m^Jt^g «&U *©.#««* Sr&tf) 
ESffc'^-vfcS-^-CI**, fFttRtfg^S© 5 *>'> 

[ 0 0 6 8 ] #3§93©SfS 2 ©m*3fc#Seg©»3ft*ifeK: 

tBfctfeSE, Wffi^>K«S:^7*-&:5wi:tJ:-9; TO—* 
fc5. . • • 



(8) 

/4 . 

[ 0 0 6 9] *&W<D% 3 <D«*0te*Hg©aii£*8sM: 
■■• J:E8U©flUB«:AHfci-*fci!>fc % ±x£ Lfc#$g?S©Jil 3 

V -SWjRJt^SgcoKJfi^Sfe-c?*, o re; mrlEa5«±©@T« 

fifcU, WIElif*«««r^J«r*^i«xei % «rtB9f^« 
.-' «fctWE*«iaKSria:«i-5xatS:ili-5. 

. : '.•■■[ o o 7 o ] *«mo»3 ©m«wt#««©«ai*ffifc 
intf, 5fei"s«±©BFf«fR««!:TffiaiiiBs; sa^m* 

£rt£g1-£tl$c£ LTXfilcfiJffiT-t SW-e.pge,*!,*: 

' [0 0 7 1 ] 2 

-r— * © 5 t>'>fc < 1 1— o£-£tp 0 
[00 7 2] rcHMUfcitutf^tWaBf^^-vfi. 
fflKcifcg'fi-jbUr^fcJf! v % axs r 7 -f ^ -y h * 

is©ft9f«fjtxefijmrfc*iv^-c, ^©^SrSfc 
-cv^^i^ii^JT-fcSc i:^, 

■ [o 0.7.3 ] *zx\: xmrnutt^ iWE»fjfe?<*-— 

30 771" ^Vh^-^-^SIgiJ-r-^^Sr-^tfrifcitj, 

• ^ttb#a-7^^tt, *«msg©T<ffJ(;seg^H5 r t 

■ ic/£5©t% rtb^^a©-^-^ t*wni?si:^a/«es 

■ '•••■C»-3tlttt*5F»ft-!8«itt**i*nf>*v\ • 

[0 0 74] SEo.t, *«*fcJ:jxtf,l»fe*bfc»R± 
fitt(c*5V'TIB3lf«IE«seg'$ixSliitt»^fi«Sr49^ 

[0 0 7 5] *»W©.».3©mft*#£Seg©te© 

xTi/>5c ..: tf-.i ... 

f ■* •[ 0. 0A7v6 ] ^©lllllte^^ff'WiL'tfttSBIK^Sr* 

so. X^Z. LfejiSot, 
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/5*TEG (Test Element Group) • s N&^[H]i8$rt8/?)t-t"?> 
[0 0 7 7] *»P©JB4©«»3t*3S*r±±IEH«i*r. 

coffin© 5 *>mJB*«|El8Stc^|S]i-sa5^Srjii§-r5 X 
5fcSW2Sa!cffl»^* 5, fe5l*da*ixfcJB2iai»i:, SUIS 

I^TlWBJI 2 B*±^«:»t 1 CD^tHlSSm^ffi 

H£«ffi&J£t&^5;fcfc©BE&;Rtfm ; ?-^?-© 5 

[0 0 7 81 #*9!©!M©*$W£3S«K:.fcntf, ± 
3flJ&i ©W*Sr**^r«T?*>-5 1 RNrtei- #3891©* 

2 xf±j& 3 ©mft^StUfcHi^sttwfiiKa^fcf^: 

.r**>*>*«iaaoTfl(»!:BfS^^rr>'X»4T 
iB!illlK* s 8BS$HTV>5 - t fc: J: *)•; Z.tit><Dffife;<* 

- ^xi±t«h» 4 *ami«ii SKBr 

[0 0 7 91 o*9 % #*W©*lXtW8 2XW:jB3© 

■fkt t tlcili^fe^fH^ClK^C'fbSrtBms - 1 \z X 

■f 5itiJS-C#5. 
[0 0 8 0] *«Wfc»5-T-«iaia*j i: rr» 

[008 1] *»jWW*?«l««:ilERii*»*-t-Sfc 



(9) 

/(J 

[00 8 2] 3H8Wom^B»fcJ:ixii % ±SfiUfcaM8 

... p^©n i ©m^^esr*ffi-rs©-c,Sp p n{a©®^ 

[0 0 8 3] * fc. *38M©*^-««fc J:Htf»±SEU 
fc#*W©jB 2 X»A!S 3 ©*»3t4*S£1t$:JMIH-5© 

POSiffi^ »»a**K«*^©*a 

[00 84] $ fefc, *38PJ©m^-«l§^ ±34 
■ Lfc**M©*4©«*Jt*»ll*fti»i-5©-e, Buffi 

[0 0 8 5] *^l^©r © X 5 *ftUB.ftlfte©*Wtt:# 
[0 0 8 6] 

■. ««»«©» l.mt^MHwtiJts^^ rcftjs© 3 <sfc 

5c»4«M^!MWIH-C*» 9 s HI 2 tt, r ©^-^^ I C 
, 9, Ba3ttv Jt«WJr*J^5^ft»t I C*K*i-3*« 

[0087] ^i ^ifej»«i©x«i$att^xE©m^ 
40 ^e©— «/ta«fi»«K:fc»t<5pjaEiat cogi 

I Ct5rIx.fcTFT7WSSi L.T»ii}cffiv^e>^^ 
(t I c©— fflt ltcogS i CiJs^W-rf Sir,r.©c 

ogii cijgaoiSii-j^iMSfiwfeaEsgjjs 

[0 0 8 8 ].,Hl 1 3fctJ«H 2 ^ 1 HJE^ftS©* 

Sit 20 WttJEIXV^Ul 0t, TFTT 

f<f-*K-i 0±^^«jii*ti.fcP©lHlSS©— UT© 
: so TFT7WSK1.0 ±JcHEi» '^tufc^ Kffii^ 2 O 1- . 
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%2W§k2 0 2RX*W>ZWMk2 0 3 t.TFTTWI 
«1 Oil^tttt^Kfcfl-tttt I CO-flfciCOGl 
I C*»fe«j**ix*:7*-^ilMHttlHiai 0 1 iSrHtA. 

[00 8 9] jfeStMnbElftl 0 4 It, Biife&flMBtt 1 

oarttt9!»tfe^fcia*u/j:v^3feaEi»«:e»i-a«»ig 

1 0 1 »4, JR 1 i^cD-eilfcS ffl#SH* 2 2 1 t , 
JB2«B^O-fWfc.5A**SMF-2 2 2 i^tt5COGI 
I CA>&«|jA$^TV^«. «iHEIII©-««r«lril-f a*- 

s^igtbisiss i o 4^.^f-v7°y v^iass 1 1 sn, « 

o arttc^t)ji^H5 

sffii&xrateifijtfy v-y s^TFTSr-g^-eftSo 
[0090] rfrkofeslMeibiHiB&i o 4, -y-v^y 
y»i i s&o^-^iiguiWbiiiKi o lttiwcisfc 
i o a ^ov^-cr±»«azs©«»3t#3S«©iiis 20 

[0091] ?~tmmm'& 1 0 1 ©a**as^- 221 

tt, TFTTWSfil OJ:-C5*-^iB«0»l 0 1 
feWt5«10 1S (H2f,W«"C*S*tfcft* 
rtfc*JV^-C* 1GH20 1 -btcfgtt feaxfeafg 
mUftn—MtcZmWi^-y K2 1 1 KSSRSaxS. -r- 
i?i^lEI&[HlSS 1 0 1 oXftJI? 2 2 2li, TFT7W 
SfilO ^*JE»EII5 1 0 1 «rH*i-3«tt 1 

...o i. vcjb 3 mm. 2.0 aJ:(cKrt-&ivft:tto«E . 

mm «&<o-mitz sbr>< v k 2 1 2 k^r s n*. 30 

[0092)1 lEi201ll TFTTWIfilO 
-h<DSM£l 0 1 SSriiigLT, 8§R/<y K2 1 l^fc-y- 
Wy V^HIK 118 *t?gS^$tbTV^ 0 

[0 0 9 3] 31 2 B2i& 2 0 2li,.TFT7M X$ 1 0 
iOfWl O 1 SSriligLT, tfeR^y K2 1 1 

m i o ottftctEJiisiifcjs i <o*«iiii&*ttw?- 

10 2 a*-CEilft$;h/0'>5. 

[0 0 9 4] ^3ia*l2 0 3»4, TFT7WIS10 
±©«S«1 0 1 SSriiilL-C, SBR^jy K2 1 2^bS 
« 1 0 o TB2?IJ $ ixfcjg 2 0*8fiHI&&KiiiS? 40 

i o 2 b^-egaia^HT^s. 

[0 0 9 5] EP^f UliimTFTTWIfi 
1 0©»C»o-Cx*lCD^fBiaBSSRffl|^ 1 0 2 aX 

tfus 2 ©^ess*^^ 102b nitt%R 

SS^J8c*^l 02(1, TFT7NSS1 0±W|g^l 
0 1 Sd»&*ftfc4mfcRf*£>*b-CVt3. - 
[0 0 9 6] ft fc, J£i±©£o < Mf& £ tlfclftgf 2 0 

[0 0 9 7] 5tf,COGiICA^/i5f-^SIMIl so 



@8S 1 0 1 fcMNti-attfc.fll 1 1 0 

2 a XtfflS 2 CD^gliK^ 102b^ LT,J!52la] 
SSfcSjfeg^lEtblHlSSl 0 ARTID-^V ls>fm% \ 1 

[0 0 9 8] tOf,COGSl Ci^45f-^if 
l&IaJKl 0 1 fr*ttl?Lfcttfc,ttb'tt3RStE3»2 

10 2at«Sffi7 p D-^Sri«!$«. -tLT, :© 

@!S1 0 lfc#-r5«*«rtME«rff5. J:9ftftt&fc 

iESllHlSgl 0 1 OA^iST-2 2 2(CO/«e^oTt^^2 
CD^tPlHl^^ffi^ 10 2b £B4Mt*,«titp{g-8\mn 

@Kl 0 lCOttl^jS^-2 2 lldO^^o-CV^^l©^ 
ttSIKttKMHM 0 2 a A>?>a^l$tu^m*«-g-^jE^ 

[0 0 9 9] w;h,{£MUB3(£^UfcJt&#|i£>J:5 

Ko^-nm^mm^-i o 2 aa5Ktf fc*vcv**^«wt 

©*fr,*f*tt l cfc^-^IMHWaiS 1 0 1 £-0. 
*ttttbfc«|::tt^— *»ElbiaB&l 0 l&TFTT 

tti*^±7F^ItgT-fo5o BflE^A** life* 

-g\ ftm®i&tcz> fe&&m6>®s&$iXf& v. 

t?#Jicv\ • •• • • ■■■ • • 

[0100] Et±SftW Lfc «t 5 fc:JB 1 HKi^ti©««^ 
«2 0 0 Aid .fcfrbfl, TFTTWrgtEl 0 JKOtaJSgi 

FT7W StS 1 0±©lE]Sg£ LT^^ffil|g©fm©gB 
^Sr^ftlt I Cfc^'T-^aiEiftlElESl 0 1 fc&frikZ 

m&l^fl-ttV IC4TFT7^I«l 0A»6>*I*Si- 
^*<,*l®^»iaaS§R5*T-l 0 2 aHLt^ 
W»t I Cfc^'r-^i^lEKilHlSIl 0 l©tttfjflM§-**tt 

[0101] u^t^flsisasj^ffi-cfi^-^mratt 

08S1O1H, COGSlC^feJiSO-C, ^:<om^k 
COG® I C(DH^ffi±^iaS$ttT^5ffi^)ffi 
^2 2 l J ^A^« J f-2 2 2i55 > ..COGl I C<D/>*S"^— 
v'^JiDllixtLtoti^, ^1 
cD^fUIsJgS^SiS^ 1 0 2. a tc*3V >t, :oi5 1'x- 
^MUBUBK 1.0.1 5:Mt5COGl I Croffi^{f# 
»WffliaiSI(S«:^tt*»6)ra«*<-«3t-C-#5.' 
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[0 10 2] flSUf-^IMWIlBSl 0 1 COGil 

t'-AU- Kt*^-C|I^Plt6*D I Pff2, 7 7 y h><y 

fSllsIBA^Mtt, T F T7 WS« 1 Olcfl-Wtt 
tic it>^IteT?*)5. ^T*t©^&-fcfcs7*— 

wm& i o i «r*w»t«fci>,is i <o^»isiBssa*iss^f- 

102a^ LXv : —?Mm3h®'& 1 0 1 SU^fflHSg 
[0 10 3] 5Elc^lHiS^-efi^SlH]Kji ! 'b*5 
s.t, i c^f>^5fy/y v^iubsi 1 8 

3„ w©i5t«^tT<>>TFT7WSSlOM> 

rttJ:*)slim±©i*ftiSitl*i-5. ft. i ©*§-£•> 
TFT7KSS10 li^7^SS,^IS©lt, 

AB (Tape Automated Bonding) ff$£ri£ffl LT t> <fcV\> 

ihlHlSS l o l ZH-ttttVUcMtf-i-z. tte<. Vk^—fm 
igtblelSS 1 0 1 Sr'JB 1 ©^SBflfKEJHT- 1 0 2 a K&^T 

[0104] *i^»*T»tttffc,? f -*»W»l5iiS 

1 O 1 Srl^t 5 C O Gi I C © WfflTJS?- 2 2 1 
XlflMfc© 2 2 2 ft** . COGS I C ©^$ 

H2*»fe^*>5 J: 5fc,r*tb©ffl**7-2 2 IMA 
., Affi* 2 .2 2 te#l8C*--6i(Blfc'*st.--K.2-X' 1 XI* 2 1 2 ?)> 
bB3ft«JfciStJ«<5JIS2El|2 0 2&tf»3E«2 0 3 

8^102 aS^2<D^gSEgS^« J f : .l 0 2 b t>£ 

[0105] {auia4i£;^Lfc^^fte©J: x 
->J»Witt[B]tt 1 0 1 Sr«jfci-3COGai C©1ggSc© 
tii73ffiT-2 2 1 Xtfli*COA**T- 2 2 2 ttjfc* , CO 
GSI Cc0^ffi{c*3VNTiE*fL.TteaU-CV^T'bJ; 
k\ BP*>,i S8R'<y K2 1 l'RXf2 1 2' 

aUKR/* 7 K 2 1 l'*»e>jaiIf5IB2Ei»2 
0 2' 4r««Ky K2 1 2 ' ^Sg 3 2 0 3 Sr@lt5¥ 

[0 10 6] $VM4,EI5tc*Ljt^?12f§©J:5f-. 
3S 1 ftffllslBgttiRig?- 102a'Wf2 ©*f-gBlH]Sg& 
igcffi^l 0 2 b' Sr. TFT7WSK1 0©j§KlJGo 
T-?iJ»-K^JbXtiV\ BP^*l.*ttlHlf«8HfcJSHf\ 
10 2 a' &tfffl 2 ®*ttleltt$ttttl?- 10 2-b ' © f y 



50 

[o io 7], (i«Bro^2HWl) KTt'tt, * 
36W -5* 2 ©*KS»«tov^H 6 A» 5> 

Bi9Sr#fiauT«iw-r5. rrtc. i6it stssiB©' 

m 2 ©*Jfc^«fc#»* **M<t»* I Cttifi©3 JfcTcWfcSB 
»5W»*fWHT?*> 5» SI7tt: ©*{*»*. I C 

8H 06OC 1 -C l'WfB5Ba-C*)5» i9(l El 6 
© D - D ' ttfrffiBI H: *5 tf 3 Wk-7 n ± * Sr^-flSH T* 

<fo<5o 

io [0 1 0 8] ia6A^I218STJ 5 EI9©X® (4) »C^-f 
J:5f->m2H^l!S©*«3£B2 0 0B»i, TFT7 
WStRl OfciiSxTV^ r©TFT7^SSl0 
±fctt» MISlH]SS©-0iJi Lf©*3!Eill«lll@» 1 0 4 
RWl'T'!) V^lalSgl 1 8^f^t)ii^ixTV^o 7*- 
*Mwm®'& 1 0 1 Sr^Wi^i-4«* 1 0 1 S (H 7 # 
fiB) rtir&v-v-cTFTTWStEi o±f-ie^^^7c 

y K2 1 1 #Ri*6>;iVC^5. 7*-**MH8iIhII& 1 0 1 

Sra-ttrt-t-stwfci o i srtK:*iv^-c^«[ai8K«6«e' 

20 ^l 0 2*>?>J£tfSEi&S2 0 SOftlCltlfil^y K 
2 1 2^1S:»7bH"C^2>. 

[0 10 9] TFT7H'Sfl 0±fc*|.WltSixa7* 

-*mmm\B}& io atfj«ra- 2 2 1 Rxt^xm* 

2 2 2Sr^Ti-5.COG§tf I Ciii^M^hTl^, -?rb 
T, m73ffi^2 2 1 asfttt^y K21 1 Kg^iv A 
2.2&mms<y K2 1 2te««S;h,a.t 

^-tmrnmib i o i ::;h,fc*ww-i-.5«*i o 

lStcffiH^^nSo .;' 
[0,11 0] .-ft&^*^Sg»IHSSl 0 4SO ? 1^>'7 ,, y 
30 1 8(i, #0;itf,&aE©*a<Htffc^f«$l 

TSr-^A/T*^»?, TFT7WIS1 0 ±^JDi22Ifi]?Si: 

[0111 r*2*ffi#Mrctt«rfc, x-^i^|g»|H]S§ 
1 0 l.©T«fcf±,»JS^'a-fe^©«3t»ffWafiX»4Kaffl 
^V^^i*^•fFffi«©/^ 0 ^->'2 3 0«^T^5, 
/^-^2 3 0(1 ?—ZimiMm$k \ 0:1 Sr^M-Jt-f 

40 «^$tuTV^5. ftoT^-^HJEtblHlKl 0 1 Sr^t- 
#»t-t-2Efltr©XStcM5*t?.^^-> / 2 3 OSrfiJffl 

^5rt*s-e^2. -Sfc, *2HJt»*-e»±^-«^- 

>2 30(i« f-^mililgl 0 lSr^L/cftt-fi 

-^i^lESblgl?S..l 0.1 tr^tti-fitWl-JOia S©*».. 
^tcSfoT^^-^2 3 OSr0^t2,;^fiP*,;/-«^- 
V2 3 att;^- *i»WiliEHS 1 0 1 Sr^iW Ufc^i- 
(i, r©^y ^-^*^fc J: : if3|gixTb*5 t©©s i& 
so. : jf^orfe ^ ©ffffi, tSKAHfa^frttfHQM ro - 
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[oii2] sk±(o£o\z$g2mifcrMr'{*^<?->' 
2 3 ot7*—mm®m&i o i .h^m&s^fctt.c 

H^dS^^^^i^^^fe^^So tot, TFT 

mzM&m^mm i o a srj£»f b*x?> 0 

[0 113] JB2 5afi»»T?tt'»U:,BI8&VH9©X 
S (4) fc^i-«t #1fimWiW&l 0 1©T(W 

D< > Tt«isi2;f iir«g4i > sg2«i?sj 

-g-SSl 1 4&tfiB;&2 0 3dS^$H-CI/">5. 

/< * - V-^BBjj^ t , ®&*^£gJs£l*5 *5 tt 5 ffi^ T F 

v\ BP*)^oj: 5 tirttntf, t F T7 u-f SS l o 

[0 114] ft> El 8 5.1/121 9 CO IS (4) T-«\ TF 

T7ws«iot TUfi^^K i2i ©^©jira&e 

— V2 3 02r^bTV^3o U*»U*«Sfe, 
*->-2 3 0 ©«JH£«ttffiftT?ifc 9 , Wtk-fv^^V) 
HOE. W ffiX aeUlA sfev * tt*^F-ffMB £ ^ o fcftBU B «J 

taut, i nsoifeitR4 i, I2mini4 25 
^ 3ir»i4 3 ©^t h^oiMii;, 

[0 115] Mfc*2 3aB^»;mWfc,H8XtfBI9 
©IS (4) IOTtJ:'5I^COGSl CA^45f-' 

**Mg»ii]?si o i<Dmmabt£zm3mbi&mm4 3 

[0 116] *fc,«±©*n<«j«$ixfcJB2!afc»tt 
fc«5«ft**3g«©«3t*ifefco^Tlil9 Sr#HHLT 

[0 117] 5fc-fEI9©IS (1) T?ti, 

1 0 t-T3c 

[0 118] RUMS (2) -ett, TFT7KSS 

1 0±td^^->-2 3 OSr^-TSo ^©±5^- 
>-2 3 0»i, 0J;itf;igSkJ&&JRJ8S*r;*/<s'* V 

2 3 0 ±teT*M6»BI 2 3 0 

[0119] jJtfc;"ia-(3) t?tt; B4ft**«*i*ik: 
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5r^1-3-r-^^6 a, M^3a, TFT3 0f^» 

• i4 1 , w.2mmmmA 2Rx*$H3m?%mm4z& 

mmj&Zh*. *©«,JR3JBIW*ft*«l4 SfcttUC 
HSK J: 9 , B3SP B 1ffe#-^4 3 Srspffl-fkil 

[0120] %2nmMMX'iz<&K^Kt><Dj:n 
io (2) 4»fcig o) fcjat^r, #a©¥*^^m 

I3a, TFT3 0§SrWt5it,/^-V2 3 0 
[0121] ^Oi.Ig (4) t?»i, — V2 3 0 

is»Tufc*»c,««i o i sk. T'-fnmmtBii&i 
20 o i frfl-Wtti-s. 

[oi 22] ^or^sjjtyo-ir^^injisiD— 
tc^f-^mmm^i o 1 fc^f-mi-sts* 1 ois 

— ^2 3 0*»jfci-5««Xlf? f — *»^ia 
8101 U-CB#MlSPJffl-e#5. 

[0123] J^±tftBJ bfc«t 5 fcJS 2 HJfiftgffiOttfttt 
^«teJ:ixrf, TFT7KIS1 0±©lH]Sgi: LT 

1 8At5*aB»«KHaKl0 4.KSto*5i:*»J:TFT 

30 ^(+it i cfcs^-^l&ieftiagg i o i K&b-frs r t 

* LT,x-^^tb!Hl?S 10 1 S-^-Wl-t-r 
5^1 0 1 S4r,' ^^->-2 3 0Sr»fifci-*«l«t L 

x t>ffl v >3 ©x\ ps t>intcmm±m®<o%)mwmH *■ 
3. 

[0 12 4] JJc^.Ell OZ&mi-X.&l&BMKo^x 

mi ofi, £mmizt$i,iz>m7<z>c 1 -c 
i • UfiBH-ciba.- 

[0 12 5] Ell 0fc*5V^, COGS I Cfrht£Z>7* 

40 — ^i^^KiIalSSl 0 l <DTM\ai,'<* — V2 3 0(c:{t 
tt, T F T 2 4 0 Sr&A/-efc-5JS522[H]§& 2 5 0 $r«x. 
•T«|j**JXTl^a. TFT240I1 ##^124 1, 

^-HWMI2 4 2, f- YmM2 4 3, y-^m«2 
4 4St)!KKy?S2 4 55:Ix.5^ r©J;5^T 
F T 2 4 0 li, b< (±H^*^® 10a (CtJltS 

,TFT3 0t |W— fft^p^ <t ?) % ra-rrffl|*> &>«^ 
$^3fc©t?&5.V^5aiHl!82 5 0f±, ffiliff;*^ 
y ^^*l£l8g 1- 1 8,jfeSaiKS!)lHl8S 1 0.4^©fEi&le]Sg 

• ©-«PT't.i^L-^SlHl!ST*fcoT'b <tV\ -t©te© 
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[0126] tSoT,r©aE^jftfci*utf,lif<ft**« 

$1 0 a fcfcttSfifl&tf^-l&SXttiSi&zKy ' • 

UiV^TFT 3.0 £P1— SijfT'a-fe^. . 
-ef^^iZ s ^-^^)l)a!i]£S* 1 fe'7'-^^iEi!jlH]SSl 0 1-. 

t *fc« Lt> *f * ^:^j4»*HftiH* 

&jj&m\z&z>7 : -?MmWi®'i&i o i sr^tttt i c t • ■■ 

LXffiit*#5. ^LT#ic,;i<D.t:5^'-^i&fE*J 
@ggl 0 i©T«K:tt; *W -y^^ttiS^SilWt* 

I3SS^if(0jgia[H]S§2 5 0^gaj$tVTV>^ o t£oT. io 

UTjRtt* < JBtttBoWWiiaiS-^fflaiaiSSrT F 
T7WSS1 0±fc*MIS-C**i:l*IB#fc,!Bfc**fc 
& 1 0 a SrtBtttfHCJtSlf £ r b tpTffi t ft 3o 

[0 12 7] f^,JSljaiElSS2 5 0li« WKy K2 1 1 
&tf2 1 21^1^2 0 3 RIM- V V^HJg&SKSi 

<W!l4r^U-C,«ia[HlB2 5 0t'J>4< £ t>»^Wfc» 

. [0 1 2 8] J1>21h1S8 2 5 0£r, T'— ^HUMblS » 

Bl 0 iSr^#»tr5WK:tft>*u5«ia*ffl«>«ISElHllS • 
t LTtiV^L. <T—$m.W®m% 1 0 1 ©^ftJttUr: 

[0 12 9] ±&<D%S-2&teMmX.Xf&MMWi-?ft& ■: 

A^-^mmm^i o i coGiy i cmtt^-t,!? 

ft^gWiD I P», .777 h^y^f, ^-y^ 
.fj*LT,TFT7W«S10 fc^WtttS i i 30 

t^T*uo»frfct>v<"<*"*-^2 3 oxamm t - 
ass 2 5 o t^—fMmMiBi&i o i t&m—m&\z.&.<.;- 

[0 13 0] Xfc,JB2SIB»»<RRtJ { *»?»*"ett** r .". ■ - 

y a^iafc i i sRxife&mmW)®® 104 t^ftttr 

5i t fcl*tBt?*>3. rC3i5ti*fCfe,TFT7 

5 0 ^:©^TFT7WISl 0lt^7^Ifc 
U "CH0!lx.f£, TAB (Tape Automated Bonding) ^Sri 

0X&mm\El'&2 5 0 t-r— ^i^SEtbiElSgi 0.1 irSrlsl-. 

[0131] {&m%w<o% 3 etf-ch #: 



P©X«KB©JB3|ll(t?g«S»c*5^*^ft»t-I.Cf+iEo 
3&.7i&)%nft$ffi®&%l-eh 9 , 01211 -^©fl-tt 

@-Cfc9, B13I1 12)1 2 CDC 2 -C 2 ' EHrffilHT'fc 

[0132] fc*Sv n <om 3 IfcHBgffitt, ±5£©3g 1 & 
0^ 2 %WAWi^h TFT7W 1 0 (WtmBM 
W^'HlffiSr^bTl^. L/cd5oT, SS3 JOI^fSi^ 
5*lfttt. ±fB!B.l»tf*2*Jfi»«IIK:«<5«*i:l«R 
— <7D«/&£^LT^5fc£>, Ell l^feUll 3(C*3V>T 

Eli o*■c■e«ffl*i^fc«F■9■^:la)-o»■s•aswsi^•cv^ 

[0 13 3] 01 1 ^V>UH] 1 3»d*5V>T, f£3MW& 
m<K>mtil%i& 2 0 0 C fi, TF TTMSIilO^fx. 
Tl^-Sc ttt, :OTFT7Wi«10W-^ 
jMUBttlBlB 1 0 1 l OlSrt, 

7^-*iMK)lH]8S 1 0 1 ©T«fctt» TFT240^ 
A,-C*ft5JHi2lH]S&2 5 0iSfll*.e>;ft-CV*5. TFT 2 4 

o h ^*flE» 241, y- 242, ?- vm, 

g243, y-7l®2 4 4MKMy«i2 4 5?r 

r.©J:5*:TFT2 4 0tt, »^L<tt®^ 

*^fS^l 0 a 13I«TFT3 0 £ 11— ©f^n -fe^. 

[0134] Lfcaso-c, :of3HIIil:J: 

Bt btI^feT.F.T 3 0,i R— JtJt^.P* ^ T-f^ •? 

\cm s ? %mmm& 1 o 1 sr^.f+»t i ct lt«h 

t-#5c •t-LX'RPt^r.o J; 5^-^^*1111881 o 

©jiaiHis82 5 o^gae^HTi^. %^x^w-t u 
r«s*>tc < v>mm®'& j $>mm 088 Sttft7K 

, 36«.l 0 ±fc#aE-e* 5 £ RB*t,Sfift«*«« 1 0 a 

[oi3 5] ^Lxm3mm,mmx^mc\ :©tft 

2 4 0*#)Jtt5y-Mi2 4 2 1 y-7,t®2 4 4 
• St7 K U"f V«ffi 2 4 5 tC(i§| ttiElft 9 0 0 (O-ffid^ 
^^i^TV^S„ ^^is .TFT7W$«10±tll Jh 
tin 1 SU63»«lc*J»t5SSasit 2 0 0 Afc*s^-C*tt 
BKMettMl^l 0 2&M&&\£*iX\i^iz<ob&mmzl, 
x, *|gB^^c^^5 rrwiiiiSffl^iaissattiB^j 

: Wc5T F TffiSfcFft O 2 V 9 0 4&"tJ { .9'0.ieEj»»J5fc* 
- hX& <Q, ^T,F.T.fflJg^9 0 2 V 9-O.4S.U ! 9 ! 0 6 K 
■■tt-t"ivPJT>9ltaiBISf9 0 0-©«MB#fatS^T^5. 
[ 0: 1 . 3 .6 ] i'r. <Di; 5 »C . 41 3 HJ|g^TO»«ige 2 >0 
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ocicxrui.-r-^mmM^i o kdtwctft 

2 4 0&ftV&ti3hZ>}:b ^TFT24,0 coy— 
M;g2 4 2 1 V— *^2 4 4RWl"( ^W&2 4 
5tt^r^*^ TFTffiiS^9 0 2 < 9 0 4M906 

"C, ^3Hlfe^S»-J:ti«,x-^i^lEllj|H]SSl 0 1 £ 
&<9tttf*:1£K*5^Tt>, STFT2 4 0 cO*$iflJffl;4S 
"Iffit^So STFT2 4 0#&£[a]!gcO-g|$ 

£l»/?)cLT^2>&t5l2\ Stg3£fi2 0 0 C&^LJD32Ie] 
S§2 5 Ocoff)tfM£^&, ffi#^{c:*5^T, fc^lMi io 

[0 13 7] ^3^JSff^^«ttlfi,Jll3aiHl^2 
5 0^tf T FT2 4 0^©lH]?S^^^MbT:, ±ifi<0 

o 1^^320882 5 or$(D'&mttm*£<9mmmfe 

[0 13 8] fc*s, m3^1&MMk UT*Lfc±K&©J; 

X_fi\ ix&lCii^Tte, TFT2 4 0<Dt'<r©i^|; 
t5<t9l^TFTffliS^9 0 2. 9 0 4^t/9 0 6^ 

%®x$>z> 0 so 

[0 1 3 9] ±^{C*J^TH. ±fBfgl, I2S 

JB l St«B 2 mMMmv&WltWith^MffiX'hZ t 

[0140] (tt*^£g(B0>£tiG|ftjA) 
o***^811K:«5IB»»ttfcov^-cBll 4 4>fcBl 

±»UfcMR««2 0 0fc.TFTTUWWR*K:«*.fc 

[0141] 3ti"x*3l*»tt©m**^ig*©^flc« 
014 RV<m 1 5 £r#R8 L-Ct&0J1-5. r 



5o 014(4, TFTTWfflRtrtOlfciWiihfc 
«-«fillS*i:*»=#^»EOffi!ld»bJlfcs|ta5B|-C*)!), 
11511, 01 4©H-H'«ffS0.Tffc5. 
[0142] 01 4RTfm 1 5 teftl^T, *HJ£^{C 
ffi5«*0fc*Se1!-T?tt, TFTTWISlOi^Ai 
^2 0 i^>*[6]iee$Jx-C^-5 0 TFT7WII10 
i*fft£tg2 O^OPQICttMS 0dS»A$nT*J!J, 
TFT7Wi«10tMSS2 0iil s Iftt^^a 

«ci o &<Dmm\^fawir%*s-/\' i m.mz.ntf btitz^- 

S5t/nt^|:iJ^tTFT7WISl 0±ic 

[0143] r. co J; 5 *V-/M*5 2 fKili, ffi££m 
©MPS H&KIW^y:/) ^0T!tffiti-Sfc^co^7^ 
77^ 9 * f-X^co^^y y -ftt&m&i £ ft 

ttnyj Vy<f^mh LX'i^HX&X&m&ff ?<o\z 

-Y -SWax t'co «fc 5 fc*a-C«MS**Srfr 5 

[0144] 2 0 CO 4 Bfctt, ±T*a*t 1 0 

6 #Rtt bftTfc 1) „ TFT7KSfil0HSl7^iv 
fc±T*iiifiHF- 1 Stfag^ 2 0 f3ftfc*f ftttffi 2 

1 i: co ffiX*%%&)tmm* t 5„ 

[0145]. @ L4.S«i 15 \zm>X < /Vtf 5 2 

noa sra3ei-sa»ttoiw» 5 3 tmfamm. 201 

J-^ft6>ftTV^5 0 tl^:5 3I1TFT7H' S^l 0(19 

tci/-;i^t$,(D?\-m&Muz. r-fmmwjm&i 0 1 

XOWlSSEKSiRWT- 1 0 2ASTFT7WSS1 0© 
— iafc»oTR»tbftT*5 9» jfe^lEftlHlSS 1 0 4 

^o-jan:»«^-5 2 3afc}Bo-cwtfen-cv^5. 

ItTFTT KlSl OcO^i-jatCtt, I9tt«^9f 
«10a <OM{l!|}c:^;«j- hhTcfc&MWM^% 1 0 4 m& 

[0 14 6] 01 5td*J^T, TFT7KSS1 0± 
tctt, Bi^-r yfv^fflwTFT^!llti», "r-^m 

^sn-cv^. {tii^, ^isis«2 o±ic»4 x *tr&im® 

2101, Mc-km&Mz&famiSM&ZlxX^.Z. 

[0147] xmrnmrnxits mus 3 t^^st f t 
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[ o 1 4 8 ] *mmmx\*m\z^-T-?mmm®& s i 
out cogmi ca>feft?s tfttwssio 

0 4 xt^f- ^ y i i 8 t f t t w s« 

-»3t^n-fe^JcJ:5,«ja$nfcTF'TSr*//-e«fifc 

[0149] («*3te*§s«©iai6*j&Rtrabfl0 efcfc 

*^^«©Wfc**«tf *:*Wrt"*-*' h y ? . 

[0 1 50] Ml 6fc**v*-C, *3«K?i5fB^*J»t5«» 2° 

@9ai|r^.^ s/^^i/$iJfflli-5fc«>OTFT 3 0 fca^ 
^TFT3 0<oy-^lc:m^le:gE^$ixTi/^o 

[0151] Bf{fe*?j%&0$ 1 0 a ^T*fe^J13affl®fC • 
tt, 7*-?m6 aO-iS (01 6.«FT*T« 
y >^(h]^ 1 1 8<D0iJ^tfTFTA>?>^5#^-Y v^S 

1 1 5f4, §l#HitiEi^l 1 65r^UTfy/y >"^[sl 30 
■SSI 1 8©TFT©y- ^(dg^^JlTV^i- 7 s — ■-. . 
SEiblslK 1 0 1 axfcf-^.y v^BBWtMB*.-. ' •' 

&i i-4»i, -y->yy >^ni(Si:i soTFToy- h- > ; 

f§Sl, S2,.-, S nfi, 5*— ^iHSEtiJlHlSS 1 0 1 ' :• • 
*»b*^y V^0ISWHifll*ISll 1.4Sr^L.T-y->-y , 

^^mssi 1 8(cj:!3-y->7 , y y^jjit^f-^ie ..- • 

a J: 5 tifil^Ht^S, 

[0 1 5 2 ] .Z<DX 0^7*— &M6 aKl#*atfH<ft(t'.'« 
*S1.-S2, Sntt, w©)RfcilWRftHttl&U-C ' 

[01 5 3] M*^yf^fflOTFT3 0© \ 

iS'-f 5 y^T?> tSJSS at/^SiiKifeSffifGl,.-. 
G 2 ; -..Gmt, &£ft|gIbl3Bfel> 04 Id J: 9 . £ © r • 

9 a tt, TF T 3 ^tcm^lHrt-^^T*^ • 
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*&$tt-5MlfefS-g-S 1 , S2„ S n«rglr£0>*W 5 
.SI, S2, Snli> jy-[RjS®fc^J5fe$^^|filte' 

-*2 1 fc©MTf-jaiMMM***t*'.-.**«t, -Win Six 
y— jfry-f h^e— KTfc*Ui, #Hifi<DiiMfc-CfPiP$*u 

y — ^-r5<D,SrK?<*fcfetc, pj*m@9 a irjP)-|S]«®2 
1 iO|BJK?K|«*ix5«fli**i3t5!lfc*a**7 0 4r 

[0 154] j^, TFT7MSS101CS, 

(o^.m.mmm'mi 04, -y-^T-y v^iaisi 1 s^tc 

\ - i^fS * BttfB-H- b T # * tt^i" ^ 7° y ^ 

I, 4cPfe«S:ttaEi-5ft:ftO«*[ai64SfSr»j«U-C'bJ: 

v\ . •: • •• : : V : 

[0 15 5] Wt>x-OJ:5**«lHl».Sr,iai\ H6X 
;.U!|§I 1 1 lC^:Lfc:S^^e2 0 O A, .2 0 0 B%.Xf2 0 

ocizmm^t L-cf^oiiAz-et ±t"L, ^Mtt i c 

.. [0156 ] X <0 M:Wftlz 14, J- ifi© J: .5 D f: f - , 
• 5>SI6; ^^IHSS^rojllffllE]?SSr % '^^iEtb[H]SSl o 

3220^tUT, TFT7WIK.l;OtC#0 ^/^t?t> ±" 

. ©jiianiKSr, x-^^ieibtHis&i o i^jp^tiKv^h 

[0157] mmn\zio\tz>mfist.) m^MM^m . 
fcjsifzm%yt^mw:<ommmz&vz>ffim-^^x. 

mi 7RXfWl 8 Sr#fi8 LTiaWi-So Bll7tt, x— 
1 7©A-A'»rffi|llt?fc5.. ^?. iai 8fc*JV>"Cf4, 

tat>. &m^&mm\zm t R*mteb^#>xibz> a 
. [o r 5 8 im 1 7 \c^x^-M%%^mm<P:mwi.i o 

. JtfCtt-. -7 h y ^»C««tf?ap.*lf3(l««i 9- a :(%: 
a , &5!l/k 3 a #mf:ir>toX+&i ' • 
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[0 15 9] <¥3MHIl a©5*>H1 a *T*s?)0 

a itt»SSi-5j@Bf{-(4^x ^-V-^Migigcl a'tijfe 
^•V^fflcDT F T 3 0 bHTV^S, 

[o 1 6 0] *mmmxn. ^300^ 0** 

5 fc*** 3 a tO^H«c»Cfija-C^S 
Jit^5, £QMc#&)\a-±®-EM3 0 0fi» £5£iB!3 a 

[0161] 01 7AVW 1 8 ^^-TJ; 5 iagS K 
/V 8 3 RXf 8 5 4r#LT.f«*tt/B«>**/ii 

its KKyfS3 0 2ta»)tIit$Htt^. 

K»IEy — dfctt, 7-^«6a^ ^V*? 
XtiHt5y-^ll3 0 SfcJ^+ttSEttStvO* 

[0162] KwyiS3 0 2<o— Bfrhtezmmn 
Mmmwm±M** mm&m3 0 1 *ft\^xmfem\iL 

«»»mfliSr*tf«EJMSl3 0 0*s»fifc$nTV''5. ^4 
iSSSOOtt, 08*.fif, Al , Ag iM) , C 

u (IS) , T i y),Cr (^Dil^^y 

?*7-i>') , Ta , Mo (ty^fy) , 

P. b ©AJRak^tf ^JRv^ y 

5. #JgJfc7£fi-c-«\ r.-<DJ: 9 K^y|ffi3 o 2 © 

-SBts $113 0 0©— »tasWlfMflE3 0 1 Sr^L 

T^5. ■ ■ ■■■■ 

[0 1 6 3] ®mm.3 0 0±ICfi, y-^li3 0 3i 
^Vi;l3 O 2 tMMW,M9 a iSril D5ay^^ 

-tWKJPtt, M*-f*& 500~2000n mgSt 

[0164] l2graW42±C(i > f-^6a 

3 0 2~-<D^y$? V*— ;V8 5 a^J&^ftfc^ 3 jf K 
W4 3*5M^^TW5. ORS^-^lft&a tt, #J 

17 A) <*©te«St&«ffl&a»fe-J&$3iv 6B 



(16) 

x.n>y^-h^7^a tft-yiiayi, 6M:->y=> 

OOOnmSftfSo 

[0 1 6 51 W***9 att. :r©J:5K:«jfc£*ufciR 

3^PB^^70±ffilC^(tt)tuTl^„ Eifit®tI9a 

fi, fliiix^y#y^. 7^hyy^77^, ^y 

^■>-^«3tfcJ:«J\ I TO (Indium Tin Oxide) JB^fOiS 

v\ 

[0 16 6] f-^6alt y-^Hi3 0 3 5rt« 

1-3 r i ici •? s ay^n^siMay^n 

*-^8 2Sr^b-C¥^S 1 a©p*,MSy-^ 

I*. y-7ti3 0 3 iR-i^b45 KK 

h*— /V8 3&I/8 5§r?>LT¥a*f«l 1 a © ? *> 

20 [0 16 7] r©<fc 5t- l>'Wy|S3 0 2Sr^«t 
Utffll^iilCj:?), Bf^g9aiTFT3 0«r« 
)St5¥»*I 1 a t ©^©SPflKlW^Rtf iooo 

©B^Ufc = h*— A-8 3STJ5 8 4t?M^ : Sr^ 

. m , . y 3-.o..3,Sr/B i > -5 J;.<9 ^ ^ 6 

ao a iTFT30 Sr*J«-f5 lafcOKOl BSSE 

b ISO 5 8 2t?M#WS:^*HcSjS 

[0168] Ull 7X1501 8tC*i-±5iC, HWy 
^@3 0 2 ttli3 0 0 i#8i«fl£JBS3 0 1 Sr^-LT 

7 0i>m&&hX\^o 
40 [0 1 6 9] IP*,, S*^3 0 Oil, *^3 a Sr^7 

3 o 2 fcs 5 «t 5 m-r^tuassr*- b«#« 

KURritUTl^*. RWytS3 0 2li l *2il3ai 
'f—Pffie iOaHpi>&, -*iJSf-^»6a©S« 

• £HL3 a ©|gJ«±fc:fc5^ai|§ 3 o o l;f&-5tiit5 

J*UT^v«. ttt. ^m*M3 0:-l 5r3>LT$ai^3 

oo tL^tt© km y%i3'0 ztmtezmi&xwm 

so. ti7 0^M^tl5. ' 
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[0170] Wffi®A 7 0 ©-#©£*«tt%-£tf K V 
4 3 0 2 fi, ny^^ h*-;V-85 T-®*m@ 9 . 

a b&MZtlX&'O JLos ^ ^ h*— ^8 3^iS®S.'.- 
K W vfM6 l e tit$Jxt*3 d „ ®^.mH®fi: t $ 

[0171] 7 0 ©te#©*»Ittfc'£tf** : 

i3 0 0 fi, ©H^ffi 9 a *Sffie$tl^B^*^^*V ■ 

X, mfe-gfct £iv-5. .^ttjlSi: TFT 3 0 

SrISHKii- 5fcft©*aE« ■g-Sr*«l»3 a fcfl«&i-5fc«> io 

[0172] Wm®& 7 0 3 0 1 tt\ 0iJ;tf2 

Btff5~2 0-0 nma*«)Jt««fl»V^HTOfflt (BJfi$ 
fcJSI) , LTOi »OWt'/y 

0 i-tt„- K L-'-f' vmH 3 o 2©*B£®Hfc-i-5;: £ lei 

[0173] ID 1 8 \Z7rrt <fc 5 fc. «M3t^fitt, * 
{ggf 200A,-20.0BXIi200Ct, ittttlft-ft 

« 2.0 ttU «*tf#.?*»R^*?S»8a»fe*5. 

1 Ofdfi. pj*m®9 a»tbtvt^t)« ^(Difillt-, 

7 K , ^^«yffi«f©sf^©Bai6i«iaas.iii-$ix*:Ei^fi 

.16 jWRtt. fcavO \5. -4 fcEiftifc-l 6,te«*.tf. y . 

xttmnm 2 i.js«Krtfe*bT*i9-,.-t©Tflifctt. 7 1- . 

It fen-O^,, *f[6jm®2 1 fi0llx.fi; . "I T.OJRfcif© 
39J*ttttllRa'' *>fc 5. -.*fcEl6l« 2 2 tt, K 
JRfc*©#BU**>fe.*5. : - v >.■■ ! = 
[0 1 7 5];*El - 0K:t±, «-IB*«tt9.alcBS!i-5 

[0176 2 0 fcf±; Hf;:ii}tJS££13:tt 5 40 

g2 0 A^tJt^T FT 3 O.Ofi|*Ila ©<^-v 

f ^IDfJgtl cfc«A-*-50Sr«HWC.*5;- Hi-. frfrS 
«±OflBfcffl(tt, TJtJt^RBAtS'ixSffiSriKSltttil-C-- 
HSriM" 3 ^ t K <fc 9 , «»3t*3filt <*«i: » 

: • ; • 

[0 17 7] #JlfcM-CI&' ttt-i: i JR4ftfr&%S& 
m 6 a fcJBo fc«8#*a»te UT t ivrbv4^ai|'3vo 0 so 
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*mx&<DmKMi$.ir z>zt\z±<o^v ^j^mm 1 a ■ 

* *£3frf-* rims. . ; • >« 

[01 7 8 ] ..i <D X .5 S9K«tt.9.:a irSffi 

m®2 i-i#»iBi-'* <£ 5 tcE«*ixfc*4R;i:0 t*f(S) 

M^^So KM 5 0 II. .®^m@9 ad»fe<DS|f*s 
WJPS*tTV>ftv^1B-ceifiiil-l 6X«2:2.lcJ:!)^ 
©ElSl^JiSrtS. ! , 

[0179] £l±KM L/cSUS^figlftt, #^<0^«S 
SrSIS-t-Sr tf^it), f-^Se a^Sila a fcft 

o c 5 ^ , m 1 i&mti 41, ^2 

^M«6tnR4 2 fc?f ^figo X . f-^l6 a ^©Ki^ 

t f t 3 0 ^^ffifcjiir^ t \z x <o w-mit&mzft^ X 

litasoG^Ptf^irMtsrticJ:*), ^fe 

[0 18 0] 3Efc£A±WWL.fc*J6»«-ei4,-B*^-< 
7f^fflTFT3 0li>ifS L< f±Ell : 8fc:^LfcJ; 

Jgfi FK Vl«lc Ki5F««JOiT*>ii*ar.fifcttv* 
h«3t*ri*oTJ:if^U .*3tBMl-3 a ©— <Wd»fe* 

mmmmx^ mm*4 yfy^ffljF<x3 ocoy- h 
mmzmmg. y-^mm 1 datw(«t.K.i<<v«« 1 

e ffl id -1 m (D^Um L fc v< V VA'^f— Y flUt-feb^. * 5 , 

T F T*«*«utf» ^-v^/vi y.— ^St^ KW ^ffl 

ft»f5>ii«^#5. -t UT, r«ffl|Hl(fcfcflWfci-3T 
FT fro^T t> ID^Itr 4«<D TF.Ti UT*^Wl6^fc 

[0 1.8 1 ]::£il'Ji|gi 4^bil 8 : Sr#ll UTlilPJ Ufc 
Hlfe^fl§T-f4, 2 0 <o&ki1t&?Jtirz>WX.ifi 

WRl:0-Ottli*3fc« i mit. , t-**fctt**.» :fi»Jx.tf, TN 

(Twisted 1 Nematic) K» V A ; (Vertically Aligne 
d) K> P D L C (Polymer Dispersed Liquid Cryst 

al)^— K^Wtb^- K-^. /— vJJ- *!7^ h*- 

K// y -7*7 y KcDSUfc^ CX; <«3t7 ^ 

?:&Y KG, E&&mh<D26X W 4 y 9 
X5^*ftAJX9tM&M£&&n%n^Kh VX&*i 



i <•;,-.■■: urn®. 
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X«2 0tC, #7-7Y^'tR»t^>VTV^\ Ld> 
m 9 a fcWlRlt^gfftfUjtKlR G B ©#7-7"^ /V* £' 

%yt^$iw.*mm'-e t's; •* fc 2 o _kic 1 ® 

K?H@»j£1-5 J: 5 fc-^W * n u vX^r^ UT t> J: 
\>\ fc5VMtV : TFTTWS|£l 0±©RGB»c:*ffa 

ft*JJB LT, RGBfe^ >? %tfr?4 >? n -T -y 7 7 ^ /u 
[01'83] («^»3B) &»-\ £A±»«ll!:fftM bfc^ 

«te3t*tt***te-5^-ciftwi-5i mem 
1 9t±, ja*a!*7-**afsit©ias:w»fBiBi-e*»*. •■ 

[0184]'H 1-9 fc*J^T> *|*lfi»ttfc*S»t 5J5at- 
S* 5-*«8i©-«fc'5«i7'B V** # 1 1 0 0 
ft, KSJUU^ioSTF T7 waC4S±icmiK$'li;«:tt*S • 
S l 0 0 Sr^tr^fi-tv'a-^Sr 3 mRM'b\> R G 
BM<Oy^..h >5/U7*--l <0 O.R\iii:o 0'G'M1"0 OJB i- 
LTfl^fcT'n^i^i: UTM^^tl^. «ft7*. 

6^©7^7°3-= ; S/ M10 2 bft 
Si:, 3*fc©5 9— -1 1 0 '6M2ft©'^^D^ j/7 
5; -7— r l" 0 8 tci ot , R g b © 3 m&fcttfcl- Z>% 

7*10 OR, 100GMl0 0Bt**3»^„ - 

Att^Xl 12 2 ; y U-UVX 1.1-2 3vS.U*mttU 
yX l l-2'4 #»?)!i5 y u— u>-x^i 121 Sr^tt 
#*"Jx5o Lt, 7-f Wvi'TM 0 0 R, 1 0 0 GS 
1 0 0 B Id J: <0 ^m^tlfr 3 Mfel-^-TS^ 
#l±, *V 7 d >r y > 7* y X A 1 1: 1 2 J; 9 WS-g-fiK 
^Hfc^ SttUVXl 1 1 45r^LT^7 y— VI 1 

[0 18 5] *»W»±, ±»LfcKEl(S»<BfcKe>ix5t 
.©T-te& < Mt*©«5HSU ! P^*(a«^*vfc^^.Sttt5> 

:*ISW©ft#65)«5ffl^*tt5 t©-e*»5 0 « * 



[BBi©«¥fcIMn • 'V: ["-is • ■; 

[0 2 ]t.*3gK©Stg^S©Hi SHS»H8Ki43rj'5^W 
It I C*K1ti-5Si«l<tittfc*5lt*'***«©«B^¥a5 

m-cfesr-' ■•' -i i • i •••• ; • 

[@3 ] \mm\z*itf zn-fw ic *Kiii-5««ftifi 

©ss^-fsm-efeSc .•;, w -r* ■•■ 

is 4] *«w©x«is«©-*?K»«ste*sit«^f«f»t 

[El 5 ] ^BJ©SS^S©ffi©^^l'*5lt5Wt 

»t'rc*««-f-5««was«)»»¥ffiH-e*>5-. 

[06] *ISM©Stg^ie©^2|ll£^«gfc*5lt5^ 
It I Cf+iSOSifeTcttJSta-^^^H-CfcS. 

It I CSrSSe-r5^MiSlw*ilt5««^e©ge^'Pii 

mr-hZo • • • •■■ v. 1 
[ins] ®7©g 1 -c l'mmmx-hZo 

[ El 9 ] <■ HI 7 © D - D ' «ff ffiEl (C*5 It 5 K^7* a -fe 7. 5: 

[ 121 1' 0 ] ■&MMfflzi6tf % m 7 © c 1 -c rvHEH 

[El I'll *5SW©StS^S©^-3|?iS^lc:*5»t5^ 
#lt LCftSEO 3 &.7t#)tl:MftfrMmLmKi3Z>o 

im 12] *^pj©s^e©m3'n^?F^fc*5it5^ 

#lt I CW-3SSrR« i r« , «*W-3fefc*Jrt 

[Bri'-3J'.i01- 2 ©C 2 - C 2-.'j»fB|g|T*>So- 
[B4C4:] • *«K©HJS^^©«^5t^e»-*5»t 5 X 
FT7W *«^-t©lhfc'^j*$Hfc#«i^3ff i 

[IU1 5 ] :EH-4©H-H'-WBBBI-?C*>'55?{J 
. [©1.6 ] ■■^W©3^»«©««3K^3g«fc*s»t5H 

[mi 7] m&tem<on%%.mmwte*sv 

W*ir***©lSiil»© s PffiH.t?*> 
imi 8i mi 7©A-A ' fsmx-fes; 
. imi 9i *i§F^©m^«i^©^j{E^«iT-fesssts* 
0yfc«* 7-** t*o^*^-^**+ 

■■•:[«F*oRWl-J^ v " ■ ■ r --. 

1 a"- :• 

:-i , .b«.-. ? ISi*^>*«f ■• 



'so.: v2'j- : 
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3 a 

6 a -7*— 

9 a --IBSpSffi 

1 O-MR 

1 1 a-T«i*BI 



1 6- 

2 0- 
2 1 • 

2 2- 

3 0- 
5 0 
7 0 
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8 1 , 8 2. 8 3, 8 5-3y?n^ 

1 0 l-^-^UUBttElK 

1 0 1 S-»^-^»B»iaBSSrKBi-4«* 

1 0 — 
ljo 4-jfe3£*ISE»EI!S- 

2! 0 0 A N 2 0 0 B, 2 0 0 _C— £tE§£« 
201, 20 2, 20 3-BSI6 

2 11, 2 1 k ; 

2 2 i-m*ffi^ 

2 2 2 -A*** 
2 3 0 -/>°^ — V 



[01] 



[02] 




104 



118 



101S 











200A 


102b 102* 

x — ' — 

102 


. V 

10 



[124] 



- [@3] - 




104 



116 



101S 



203 102b 



* CI 



■cr 



222 
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